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As sis t a n t  P r o f e s s o r  
D e p a r t me n t  o f  Nu r s e  Ane s t h e s ia 
S choo l o f  Al l ied H e a l t h P r o f e s sio n s  
T his s t udy comp a r e d  two me t hods o f  po s t c e s a r e a n  f e n t a n y l  p a tie n t -
c o n t r o l l ed a n a lgesia ( PCA ) . Fen t a n y l  wa s adminis t e r e d  in t r ave n o u s l y  
( PCAr ) o r  epidu r a l l y  ( PCAE ) fo l l owing c e s a r e a n  s e c tio n unde r epidu r a l  
c h l o r o p ro c aine a n e s the sia . Twe n t y-one ASA I a nd I I  p a r t u r ie n t s  we r e  
r a ndom l y a s sign ed t o  r e ceive f e n t an y l  PCAr ( n  = 9) o r  PCAt ( n  = 12) . At 
s u rgic a l  comp l e tio n f e n t a n y l  1 . 0  mcg/ kg w a s  given and t h e  PCA initia t e d  
with a do s e  o f  3 0  mcg, a l o c k - o u t  in t e rva l o f  10 minu t e s , a maximum do s e  
o f  180 mcg/ h r ,  and no ba s a l  r a t e. D a t a  we re c o l l e c t ed ove r 24 h o u r s  
in c l uding vis u a l  ana l og s c a l e  ( VAS ) pain s c o r e s ,  p l a sma f e n t a n y l  l eve l s , 
t o t a l  f e n t a n y l  u s age , and side e f f e c t s. 
S u rgic a l  time was signi fic a n t l y  l o nge r f o r  the PCAr group (2 
= 
0 . 0 213) . The r e  wa s no di f f e r en c e  in VAS s c o r e s  u n t i l  24 hou r s  when t h e  
PCAE gro up's we re signi fic a n t l y  l owe r (2 = 0 . 0 295) . T h e  PC� g r o up 
a l mos t  a l wa ys h a d  l owe r VAS sco r es. To t a l  f e n t an y l  usage was 
s i gn i f i c a n t l y  l owe r f o r  t h e  PC� group (2 = 0 . 0 50 )  The r e  was no 
s i gn i f i c a n t  d i f f e r e n c e  i n  p l asma f e n t a n y l  l eve l s, side e f f e c ts, o r  
p a t i en t  sa t i s f a c t i o n . Th e dat a r e ve a l e d t h a t  bo t h  m e t hods provi ded 
a d e qu a t e  post o p e r a t i ve a n a l gesi a and ep i du r a l  f e n t a n y l  p r ovided bo th 
l o c a l  a n d  sys t em i c  med i a t e d  a n a l gesi a. 
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C h ap t e r  On e 
In t roduc t i o n 
I n t r o duc t i o n  
T h e  ep i du r a l  c a t h e t e r  t e c hn i que i s  t h e  a n e s t h e t i c  me t h o d  o f  
cho i c e  f o r  women unde rgo i ng c e s a r e a n  se c t i o n  due, i n  p a r t, t o  t h e  
n o rma l p h y s i o l og i c c ha nge s o f  p r egnan c y  t h a t  p l a c e  wome n a t  a h i gh e r  
r i s k  und e r  ge n e r a l a n e s t h e s i a. T h e  e p i dur a l  c a t h e t e r  i s  a l s o u s e ful I n  
p rovi d i ng po s t o p e r a t i ve a n a l ge s i a. S t ud i e s  demo n s t r a t e  t h a t  e p i du r a l 
a n a l ge s i a  i s  c omp a r a b l e and p o s s i b l y s up e r i o r  t o  i n t r av e n ous ( I V )  
a n a l ge s i a  (G r a n t  e t  a l . ,  1992; W e l c h e w  & B r e en, 1991) . T hus, e p i dur a l  
c a t he t e r s  a r e  a n  i de a l  me a n s  t o  p ro v i d e  bo t h  a n e s t h e s i a  and a n a l ge s i a  
f o r  t h e  p a r tu r i e n t  unde r going c e s a r e a n  s e c t i o n . 
Ch l o ro p r o c a i ne (C P ) ,  a n  a m i n o  e s t e r  l o c a l a n e s t h e t i c, i s  h i gh l y  
va lued a s  a n  e p i dur a l  age n t  i n  o bs t e t r i c  a n e s t h e s i a  be c aus e o f  i t s 
r a p i d  o n s e t , r a p i d  me t abo l i s m, s ho r t  dur a t i on, l ow t o x i c i t y, a n d  
m i n i ma l p l a c e n t a l  t r an s f e r  ( Sh n i d e r  & L e v i n s o n, 1993) . T h e s e  
c h a r a c t e r i s t i c s ma k e  t h i s t h e  d rug o f  cho i c e i n  eme r ge n t  c e s a r e an 
s e c t i on s  and m i l d  f e t a l  d i s t r e s s  s c e n a r i o s. Howeve r ,  C P  i s  n o t  w i t hout 
p robl ems. I t  a pp e a r s  t h a t  ep i dur a l l y  admi n i s t e r e d  CP r educ e s  t he 
e f f e c t ivene s s  o f  subs e que n t l y  a dm i n i s t e r e d  l o c a l an e s t h e t i c s  a nd mu­
r e c ep t o r agonis t s ,  such a s  bup i va c a i ne (BP ) and mo rph i ne, r e s p e c t i ve l y  
(Hodgk i n s o n, Hus a i n, & B l uhm, 1982 ;  Ko t e l ko e t  a l . ,  1983) T h i s  
appa r e n t  a n t ago n i s m ma y i n t e r f e r e  w i t h  t h e  qua l i t y  o f  a n e s t he s i a  a nd 
a n alge s i a  de s i r e d. 
1 
2 
C h l o r o p r o c aine's opioid a n t agonism seems t o  be l imited t o  
f en t a n y l  a n d  mo rphine , bo t h  mu-recep t o r  ago nis t s . Ko t e l ko e t  a l . 
(1983 ) f ir s t  des c r ibed t he ant agonis tic e f fect o f  C P  o n  opioids .  T he y  
c ompa red po s t opera t ive epidu r a l  mo rphine ana l gesia a f ter vario u s  
epidu r a l l y  adminis tered l o c a l  a nes t hetic s f o r  ces a rean sec tio n  and 
f o und a signi f i c a n t  dec rease in mo rphine's e f f ic a c y  a f te r  C P  
a nes t he s ia . Many resea r cher s h ave con firmed t hese res u l t s . Ma l inow et 
a l . ( 1988 ) f ound s imi l a r  e f fec t s  o f  redu ced ana l gesic du r a tion when 
ep i du r a l  fen t an y l  w a s  given a f ter epidu r a l  C P  a nes t he s ia. It h a s  s in ce 
been rep o r ted t h a t  even when C P  is u s ed s o le l y  a s  a tes t do s e ,  redu ced 
o pioid e f fic a c y  o c c u r s  ( Eisena c h ,  S ch l airet , Dobs o n ,  & H o o d ,  1991) . 
Fen t a n y l  is t he p re fer red ana l gesic f o r  many oper a tive 
p r o cedu res , in c l uding ces a rea n sec tio n ,  bec a u s e  o f  it s high p o t en c y ,  
c a r diova s cu l a r  s t abi l it y ,  absen ce o f  his t amine r e l ea s e ,  and l ow 
incidence o f  l a te- o n set respir a t o r y  dep res sion when adminis te red in t he 
cen t r a l neu r axis (S t oel ting, 1991 ) . Given the va l ue o f  C P  a s  a n  
a nes t hetic and fen t a n y l  a s  a po s topera tive ana l gesic , t he abi l it y  t o  
o ve r come CP's a n t a go nism o f  fen t a n y l  a n d  determine t he mech a ni s m  b y  
which t his o c c u r s  is o f  impor t a nce t o  a nes t hesia p ro vider s .  
Tho ugh t he ex a c t  mechanism o f  C P's opioid ant agonism remain s a 
mys ter y ,  F r a gnet o ,  Moo re ,  Pan , Ros s ,  a nd Long ( 1994 ) f o u nd t h a t  t he 
a n t ago nism m a y  be ove r come by adminis tering a n  epidu r a l  f en t a n y l  bo l u s  
and p a t ien t c o n t r o l l ed epidu r a l  ana l gesia (PCAs )  a f te r  epidu r a l  C P  
anes t hesia . I n  f a c t ,  when comp a red t o  t he epidu r a l  l ido c aine (L D )  
c on t ro l group , t here wa s no signi fic a n t  di f ference in t he 
e f fec t ivenes s o f  fen t a n y l  between the two groups. Thu s , a t  l ea s t  one 
s t udy s uppo r t s  the idea that (P's opioid a n t ago nism may be ove r come . 
The mec h a nism by which t his o c cu r s , however , is un known. 
R e s e a r c h e r s  h a ve d i f f e r i ng op i n i on s  abo u t  t h e  s i t e o f  a c t i o n  o f  
e p i du r a l  op i o i ds . S ome s ugge s t  t ha t  op i o i ds a c t  l o c a l l y  a t  t h e  s i t e 
o f  t h e  n e rve r o o t s ,  whe r e a s  o t h e r s  s ugge s t  t h e  op i o i d  i s  absorbed by 
t h e  ep i du r a l  ve i n s  a nd a c t s  s ys t emi c a l l y  ( Gr a n t  et a l . , 1992; Lope r e t  
a l . , 1990) . Ano t h e r  po s s i b i l i t y  i s  t h a t  t h e r e i s  a comb i n e d  mech a n i sm 
o f  a c t i o n. T h i s  s t u d y  a t t emp t s  t o  addr e s s  the i s s u e  by comp a r i ng 
s e r um f e n t a n y l  l eve l s  and p a i n  s c o r e s  o f  p a r t u r i e n t s  r e c e i v i ng e i t h e r  
I V  o r  ep i du r al f e n t a n y l  a f t e r  e p i du r a l  CP a ne s t he s i a  f o r c e s a r e a n  
s e c t i on. 
S t a t em e n t  o f  P u rpo s e  
T h e  p u r p o s e  o f  t h i s  s t udy i s  t o  de t e rm i n e  whe t h e r  f e n t a n y l  PCAE , 
w h e n  g i ven a f t e r  ep i du r a l C P  f o r  e l e c t i ve ( no n l abo r i ng )  c e s a r e a n  
s e c t i o n ,  me d i a t e s  a n a l ge s i a  t h r o ugh a l o c a l , s y s t emi c ,  o r  comb i ned 
m e c ha n i s m. A c o mp a r i s o n  to IV f en t a n y l  pa t i e n t  c o n t r o l l e d ana l ge s i a  
( PCAr ) i s  u s e d  t o  de t e rm i ne t h i s  e f f e c t. 
S t a t em e n t  o f  t he P r o b l em 
C h l o ropr o c a i ne c a u s e s  a n  a n t ago n i sm o f  f e n t a n y l  whe n  bo t h  a r e  
g i ven ep i du r a l l y. T h i s  a n t ago n i s t i c e f f e c t  c a n  be ove r c ome w i th the 
u s e  o f  a f e n t a n y l  PCAE ,  bu t t h e  me chan i s m o f  act i o n  is un known . Do e s  
f e n t a n y l  a c t  l o c a l l y  a t  t h e  n e rve roo t s  and by d i f f u s i o n  i n t o  t h e  
c e rebro s p i n a l f l u i d  ( C S F )  o r  i s  i t  abs o rbe d i n t o  t h e  s y s t emi c 
c i r cu l a t i o n  by t h e  ep i du r a l ve i n s  and a c t  c e n t r a l l y ? Or do bo t h  o f  
t h e s e  o c c u r  p rovi d i ng a comb i n ed me c h a n i sm o f  a c t i o n ?  
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Hypo t h e s i s  
The r e  l S  n o  d i ffe r e n c e  i n  a n a l ge s i a, p l a sma fe n t a n y l  l eve l s, and 
s i de effe c t s  be t w e e n  fen t a n y l  PC� a n d  PCAr af�r ep i du r a l  CP fo r 
e l e c t ive (non l abo r i ng )  c e s a r e a n  s e c t i o n. 
V a r i ab l e s  
The i nd e p e n de n t  va r i ab l e s  a r e  fen t an y l  admi n i s t e r e d by P C� and 
PCAr• Fen t a n y l  PCAr , wh i ch man i fe s t s  i t s e l f s ys t emi c a l l y, i s  u s e d  a s  
t h e  comp a r i s o n  g r o up. The depende n t  va r i abl e s  a r e  v i s u a l  a n a l og s c a l e  
(VAS ) p a i n  s co r e s ,  s i de effe c t s , s e rum fen t a n y l  l eve l s  a n d  t o t a l  
fe n t a n y l  u s age. S i de effe c t s  i n c l ude s e da t i on, n au s e a, vom i t i ng, and 
p r u r i t u s .  
Defi n i t i o n  of Te rms 
E p i du r a l c a t h e t e r. An ep i du r a l  c a t he t e r  i s  a t h i n, f l e x i b l e, 
p l a s t i c  c ath e t e r  wh i ch i s  t h r e aded i n t o  t h e  e p i du r a l  s p a c e  a f t e r  
p u nc t u r i ng t h e  l umba r 2-3 o r  3 - 4  ve r t eb r a l i n t e r s p a c e. The c a t h e t e r  
i s  u s e d  t o  adm i n i s t e r  l o c a l  a ne s t he t i c s  t o  p r o v i d e  s u r g i c a l  a n e s t h e s i a  
fo r c e s a r e a n  s e c t i o n  and t o  adm i n i s t e r  op i o i ds fo r p o s t op e r a t ive 
a n a l ge s i a. 
I n t r ave n o u s  c a t h e t e r. An I V  c a t h e t e r  i s  a c a nu l l a  i n s e r t e d i n t o  
a p e r i p h e r a l  ve i n  wh i ch i s  u s e d  t o  admi n i s t e r  op i o i d s  fo r 
p o s t op e r a t ive a n a l ge s i a. 
P a t i e n t  c on t r o l l e d a n a lge s i a. P a t i e n t  c o n t r o l l e d  a n a l ge s i a  ( PCA ) 
i s  a m e c h an i c a l  dev i c e  wh i ch i s  p rogr amm e d  t o  de l ive r a s p e c i f i c  do s e  
o f  op i o i d by· p a t i e n t  demand. The dev i c e  i s  u s e d  t o  i nfu s e  o p i o i d s  by 
t h e  I V  or ep i du r a l  r o u t e s .  
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As s umpt i o n s  
T h e  fol l ow i ng s t a t e me n t s  a r e  va l i d a s s ump t i on s  a bo u t  t h i s  s tu d y : 
1 .  P a t i e n t s  we re Ame r i c a n  S o c i e t y  of An e s th e s i o l og i s t s  ( AS A )  
c l a s s  I and I I  w i t h o u t  undi agno s e d  m e d i c a l  cond i t i o n s .  
2 .  I n t r a p a r t um comp l i c a t i o n s  i nvo l v i ng v i s c e r a l  o r  u t e r i ne damage 
we r e  n o n e x i s t en t .  
3 .  T h e  a n e s t he s i a  p ro v i de r s  r e s po n s i b l e fo r p l a c em e n t  of t h e  
e p i du r a l c a t h e t e r  u s e d  fo r c e s a r e a n  s e c t i on a n d  po s t op e r a t i ve a n a l ge s i a  
i nclude d s t u d e n t  n u r s e  ane s th e t i s t s, s t aff nu r s e  a n e s t h e t i s t s ,  
a ne s t h e s i o l ogy r e s i de n t s ,  and a ne s t he s i o l ogi s t s . 
4 .  A p r o t o c o l  wa s fo l l owed t o  a s s u r e  t ho r o ugh e va l u a t i o n  and 
a s s e s sm e n t  of p a t i e n t s  p r i o r  t o  i n i t i a t i ng a ne s t h e t i c  i n t e rven t i o n, 
i nc l ud i ng p a t i e n t  c o un s e l i ng conce r n i ng t h i s  i n t e rven t i o n. 
5 .  P a t i en t s  we r e  c omp l i an t  w i t h  t h e  u s e  of peA . 
6 .  Al l da t a  r e c o r ded i n  t h e  me d i c al r e c o rds we r e  a c c u r a t e. 
7 .  Pa t i e n t s  we r e  hone s t  i n  repo r t i ng a nega t i ve h i s t o r y  o f  I V  
op i o i d  abu s e .  
L imi t a t i o ns 
T h e  fo l l ow i ng s t a t eme n t s  a r e val i d  l imi t a t i o n s  fo r t h i s  s t udy : 
1. The popu l a t i o n  was l im i t e d  t o  p a r t u r i e n t s  unde r go i ng e l e c t i ve 
(no nlabo r i ng )  c e s a r e a n  s e c t i o n  a t  a l a rge, u rban u n i ve r s i t y  h o s p i t al. 
2 .  Va r i abi l i t y  e x i s t s i n  e a c h  i nd i v i du a l 's p e r s p e c t i ve o f  p a i n; 
t h e  r a t i ng of p a i n  i s  s ubje c t i ve. 
3 .  The s ample s i z e was sma l l  wh i c h de c r e a s e s  t h e  abi l i t y  t o  
gene r a l i z e t he r e s u l t s  t o  a l a rge r gro up. 
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4 .  D i ffe r e n c e s  e x i s t  i n  t h e  l evel of s u rg i cal e xp e r t i s e  wh i ch ma y 
i nflu e n c e  t h e  l eve l of p o s tope r a t ive p a i n . 
5 .  Di f f e r en c e s  in t h e  d a t a  c o l l e c tio n t e c hnique s o f  nu r s e s  and 
d a t a  c o l l e c t o r s  ma y c a u s e  ina c c u r a cie s to exis t. 
D e l imit a tio n s  
T his s t u d y  c o n sis t s  o f  p r egn a n t  f ema l e s  unde rgoing e l e c tive 
( no n l abo ring ) c e s a r e a n  s e c tion a t  a l a rge , u rban unive r si t y  h o s pit a l  
be twe e n  Febr u a r y  1 996 and Augu s t  1 997. Tho ugh a t a rge t g r o up o f  40 
women w a s  de s i r e d  f o r  t his s t ud y ,  da t a  we r e  c o l l e c t e d  o n  o n l y  2 1 .  
con c ept u a l  F r am e wo r k  
In o rde r t o  unde r s t and C P's opioid a n t agonism ,  o n e  mu s t  be 
f ami l i a r  wit h  s eve r a l  a s p e c t s  o f  n e u r a l  physio l ogy and how 
p h a rma c o l ogic a ge n t s  are u t i l i z e d  wit hin t his s ys t em . Fir s t ,  n e r ve 
impu l s e p rop aga t io n  and c o nduc tion is dis c u s s e d a s  we l l  a s  how l o c a l 
a n e s t h e tics b l o c k  t his p r o c e s s . S e c ond , a ba sic e xp l an a tion o f  p ain 
p a t hw a y s  is given wit h  s p e ci fic f o c u s  on t h e  endoge n o u s  opioid r e c ep t o r  
s y s t em. T hi r d , epidu r a l  p h y s io l ogy and how l o c a l  an e s t h e ti c s  and 
o pioid s act in t h e  e pidu r a l  space is dis c u s s ed. 
N e r v e  P h y sio l ogy 
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T h e  ba sic unit o f  t h e  ne rvous s y s t em is the n e u r o n , a c e l l  which 
gene r a t e s  and c onduc t s  imp u l s e s  t o  and f rom the c e n t r a l  n e rvous s y s t em 
( Co u sin s & B ride nbaugh , 1 988 ) . N e u r o n s  a r e  comp o s e d  o f  a c e l l  bo dy , a n  
a x o n , a n d  d e n d rit e s , a n d  a r e c a t ego rized a s  s en s o r y  ( a f f e r e n t ) , mo t o r  
( e f f e r e n t ) a n d  s ympa t h e t i c  ( e f f e r en t ) . Axon s  gene r a t e  and conduct 
impu l s e s . S ens o r y  n e u r o n s  s e nd impu l s e s  f r om s p e cia l i z e d  pe riph e r a l  
b r a n c h e s  t o  t h e  s pin a l  c o r d. Mo t o r  n e u r o n s  s end impu l s e s  f r om t h e  
s pin a l  c o r d t o  v a rio u s  e f f e c t o r  o rga n s .  S ymp a t h e tic n e u r o n s  a r e  
c o n t ro l l e d by t h e  a u t o nomic n e rvo u s  s ys t em bu t wo r k  in c o njun c tion wi t h  
t h e  en tire cen t r a l  n e rvo u s  s y s t em. 
Sin c e  t h e  a x o n  g e n e r a t e s  a n d  condu c t s  imp u l s e s , c e r t ain 
c h a r a c t e ris tic s o f  t his p a r t  o f  t h e  n e u ro n  mu s t  be unde r s t oo d. Whe t h e r  
o r  no t a n  a x o n  i s  mye l in a t e d a f fe c t s  h o w  t h e  impu l s e i s  t r a n s mi t t e d  and 
the s p e ed at which t his o c c u r s .  Impu l s e s  t r ave l a l o n g  u nmye l in a t ed 
a x o n s  in a u ni fo rm manne r. A c h a n g e  in the p e rme abi l it y o f  ionic 
c h a n n e l s  in t he a x o n a l memb r a n e  c a u s e s  a c h ange in e l e c t ric a l  vo l t a g e , 
depo l a r i z in g  t he c e l l  (C o u sin s  & B ride nba u gh , 1988 ) . Mye l in a t e d a x o n s  
h ave r e gu l a r  in t e r r u p t io n s  c a l l e d node s o f  Ranvie r; i t  is o n l y  h e r e  
t h a t  c h a n g e s  i n  memb r a n e  p e rme abil it y a n d  depo l a ri z a t io n  c a n  o c c u r. 
Thus , impu l s e s  s p r e a d  f r om node t o  node o n  a mye l in a t ed a x o n , a l l owin g 
f o r  s ignific a n t l y  f a s t e r  con duc tion ve l o citie s .  
Ne rve imp u l s e s  a r e  g e ne r a t e d  a n d  c o nduc t ed alo n g  a n  a x o n  p a r t l y  
be c a u s e  o f  di f f e r e n c e s  in the con c e n t r a tio n g r adie n t  o f  io n s  ( main l y  
s o dium and p o t a s s ium ) a c r o s s  t he a x o n a l membrane. P o t a s s ium io n s  (K') 
a r e c o n t aine d  main l y  in t h e  in t r a c e l l u l a r  s p a c e  whi l e  s o dium io n s  ( Na' ) 
a r e  main l y  e x t r a c e l l u l a r. Po t a s sium ion s  s e l e c tive l y  move o u t  o f  t he 
c e l l  c a u sing a s l igh t  n e g a tive c h a r ge in s ide the c e l l  a nd a s l ight 
p o s itive cha r g e  o u t side the c e l l .  T his i s  c a l l e d t he r e s ting memb r a n e  
p o t en tia l ( B e r n e  & Levy , 1993 ) . W h e n  a n  a c tion p o t e n t ia l  (imp u l s e )  
l a r g e r  t h a n  t h re s ho l d is g e n e r a t ed Na+ r u s h e s  in t o  t h e  c e l l ,  via Nat 
c h anne l s ,  c a u s in g  it t o  depo l a ri z e. T h e  c e l l  be c ome s p o s itive l y  
c h a r ge d  in side c a u s in g  Kt t o  e f f l ux o u t  o f  t h e  c e l l ,  r e p o l a ri z in g  it . 
Depo l a ri z a tio n  is a s s o cia t e d wi t h  s ke l e t a l  mus c l e  c o n t r a c tion a nd 
r epo l a ri z a tio n  wit h  r e l ax a tion. 
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Loc a l  An esth etics and Ne rve I mpu l se Conduction 
Loc a l  anesth etics a r e  bases whic h exist in vivo in a n  e quilibrium 
state betwe e n  a nonioni z e d ,  neutr a l  spe cies and an ioni z e d ,  c h a rged 
spe cies . The ionized spe cies can b l ock ne rve imp u l se conduction at the 
a xon by inte rfe ring with Nar channe l function ( Cousins & B ridenbaugh , 
1988 ) . It is thought that the neut r a l form of the l oc a l  anesth etic 
p asses through the axon a l  memb r ane , whe re it be comes ioni z e d at its 
site of action . Th e ioni z ed form of the drug b l oc ks the Na+ c h anne l 's 
abi l ity to ge n e r ate and to p ropagate imp u l ses . 
Loc a l  a nesthetics h ave pKa va l ues between 7 . 5  and 9 . 5 , thus 
e xisting mor e  as a c h a rged th a n  an uncha rged sp ecies whi l e  in so l ution 
( Cousins & B ride nbaugh , 1988) . B e c a use of this , the pH in the body c a n  
impa c t  th e potency o f  these drugs . A n  a l k a l ine extra ce l l u l ar pH favo rs 
the n e utr a l  sp e cies , a l l owing more l oc a l  anesthetic to p ass th rough the 
a xona l memb r ane and col l e ct at its site of action . An a cidic 
c ytop l asmic pH favors the ioni z e d  sp e cies a l lowing a mo r e  potent 
b l oc k ade at the site of a ction . 
The abi l ity of a l oc a l anesthetic to b l oc k  n e rve conduction 
depe nds on many factors, inc l uding the diamete r of th e n e rve a n d  
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whethe r or not it is mye l inated . Ne rve fibe rs a r e  c l assified a c cording 
to their function and size (se e  Tab l e  1 ) . I n  gen e r a l ,  th e l a rge r the 
fib e r  the mo r e  diffic u l t  it is to b l o c k  beca use l oc a l a n esthetic must 
diffuse th rough the enti r e  ne rve in orde r to comp l ete l y b l oc k its c o r e  
fibe rs . Mye l inated fib e rs a r e  a l so mor e  diffic u l t  to b l oc k  tha n  
u nmye l inated fibe rs . Mye lin acts as a ba r rie r betwe e n  the loca l 
a nesth etic a nd the ne rve fib e r s ,  de l aying the diffusion p r ocess . This 
r e l ationship is va riab l e. Fo r examp l e ,  even though B fibe rs a r e  
mye l inate d ,  they a r e  b l oc ked first be c a use of th eir sma l l  siz e . This 
e xp l ains the e a r l y sympathetic b l oc k  seen afte r epidu r a l l y administe r e d  
l ocal anesth e t i cs . The i nte rme d i ate s i z ed A-de l ta and C fibe rs, 
m ye l i nated and unmye l i nated r espe ct i ve l y, are the next to be b l oc ked . 
These mode rate pai n  and se nsat i on . F i na l l y, the large, m ye l i nated A-
a l pha motor n e u rons a r e  th e l ast to b e  b l oc ked . 
Tab l e  1 
N e rve F i b e r  C l assi f i cat i on and Characte r isti cs 
F i b e r  Type M ye l i nati on S i z e Conduction 
( m i c romete rs ) Ve l oc i ty 
( mete rs/ se c )  
A - a l p h a  yes 1 2-20 70 - 1 20 
A-beta yes 5- 1 2  30 - 70 
A- garruna yes 5-1 2  30 - 70 
A-de l ta yes 1 - 4 12- 30 
B yes 1-4 1 4 . 8  
C no 0 . 5 - 1  1 . 2 
Fun ction 
Moto r 
Touch 
P r essu r e  
P r op r i oc epti on 
Pai n  
Temp e ratu r e  
P r egangl ion i c  
autonomi c 
( sympatheti c )  
P a i n  
Tempe ratu r e  
Note . Adapte d from N e u r a l  B l oc kade i n  C l i n i cal Anesthe s i a  and 
Management of Pa i n  ( p . 3 6 ) , by M .  J .  Cous i ns and P .  O .  B r i de nbaugh, 
1988, P h i l ade l ph i a: J .  B .  L i pp i ncott . Cop yr i ght 1988 b y  J .  B .  
L i p p i n c ott Compan y .  
Pa i n  Pathways and the Op i o i d  R e c eptor System 
Noc i c ept i ve ( pa i n ) pathways are comp l e x and not fu l l y understood . 
Noc i c e pt i ve i �p u l ses a r e  tran s m i tted from th e p e r iphe r y  v i a  p r ima r y  
affe r e nt n e r ve f i b e rs ( ma i n l y  A-de l ta and C f i b e rs )  t o  th e dorsal ho r n  
o f  th e sp i na l  c o r d  whe r e  var ious systems modu l ate th i s  i nfo rmati on 
( Cous i ns & Mathe r, 1 984 ) . On e of these i s  the e ndoge nous op i o i d  
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r e c ep t o r  sys t em . The r e  a r e  t h r e e  b as i c  t ypes of op i o i d  r e c e p t o rs i n  
t h e  body: mu, kappa, a n d  de l t a  ( Mu r k i n, 1 99 1 ) .  These r e c ep t o rs a r e  
found i n  t h e  p e r i p h e r y, sp i n a l  c o r d, a n d  b r a i n  w i t h  va r y i ng 
d i st r i b u t i o ns. Fo r i ns t a n c e, mu and kappa r e c ep t o rs p r e do m i n a t e  I n  th e 
subst a n t i a  ge l a t i nosa of t h e  do rsa l h o r n  of t h e  sp i nal c o r d, wh i ch i s  
t h e  p r i ma r y  s i te fo r i n t e g r a t i ng n o c i c ep t i ve af f e r en t  i nfo rma t i o n  f r om 
A-de l t a  and C n e r ve f i b e rs ( Mu r k i n, 1 99 1 ) .  
Exogenous op i o i d  a go n i s t s  a c t  b y  b i nd i ng t o  t hese r e c e p t o rs. 
Mo rph i n e  and fen t an y l ,  b o t h  mu - r e c ep t o r  a go n ists, a c t iva t e  t h ese 
r e c ep t o rs wh i ch t h e n  e x e r t  t h e i r  a n a l ges i c  effe c ts as we l l  as o t h e r  
s i de effe c t s. These s i de effe c t s  i n c l ude m i os i s, b r a d yc a r d i a, and 
r esp i r a t o r y  dep r ess i on. The r o u t e  of adm i n i st r a t i o n  h e l ps to de t e rm i ne 
t h e  p r i ma r y  s i t e  of r e c e p t o r  s t i mu l a t i o n  a n d  a c t i o n. Fo r i ns t a n c e, i t  
i s  post u l a t ed t h a t  e p i d u r a l ly a dm i n i st e r ed op i a t es p r ima r i l y  b i nd to 
r e c ep t o rs i n  t h e  subst an t i a  ge l a t i nosa of t h e  do rsa l h o r n  of t h e  sp i na l  
c o rd, wh i le t hose admi n i s t e r e d  I V  a c t  ma i nly o n  r e c ep t o rs I n  t h e  b r a i n . 
I n t r a t h e c a l (and t he r e f o r e  ep i du r a l ) op i a t es sele c t i vely b l o ck p a i n  b y  
i n h i b i t i ng p r esyn ap t i c  n e u r o n a l e x c i t a t i o n  w i t h o u t  b l o ck i ng senso r y, 
mo t o r  a nd sympa t he t i c  fun c t i o n  ( Co us i ns & Ma t h e r, 1 984 ) . 
Epi du r a l  B l o ckade 
Ep i du r a l  b l o ckade, commo n l y  use d in o bst e t r i cs, r e qu i r es t h a t a 
c a t h e t e r  b e  i nse r t e d  i n to t h e  e p i du r a l  sp a c e  of t h e  sp i n a l  co l umn, 
usuall y t h r o ugh a lumb a r  i n t e rspa c e .  The e p i du r a l  sp a c e  i s  a p o t en t i a l  
sp a c e  b e twe e n  t h e  l i game n t um f l a vum a n d  t h e  du r a  wh i ch sep a r a t es t h e  
e p i du r al a n d  suba r a chno i d  sp a c es. I t  c o n t a i ns t h e  e p i du r a l  ve i ns a n d  
sp i nal n e rves, as we l l  as o t h e r  t issues a n d  s t r u c t u r es. 
When l o c a l  anest h e t i cs a nd o p i o i ds a r e  i nje c t e d i n to t h e  ep i du r a l  
spa c e, n e rve b l o ckade a n d  a n a l ges i a t akes p l a c e  b y  seve r a l  me c h a n i sms. 
1 1  
L o c a l  a ne s t h e t i c s d i f f u s e  i n t o  t h e  CS F t h r o u gh t h e  du r a  and the du r al 
c u f f  r e g i o n ,  t h e  a r e a  wh e r e  the s p i n al ne rve s le ave t h e  suba r a chno i d  
s p a c e . The y als o b a the t h e  s p i n al ne rve roo t s  a s  t h e y  p a s s  t h r o u gh the 
e p i du r al s p a c e  and s e ep into the p a r ave r t eb r al spaces whe r e  t h e  s p i n al 
n e rve s t r avel. Depend i ng o n  t h e  concen t r a t i on o f  lo c al a n e s t h e t i c ,  
s ymp a t h e t i c ,  s e n s o r y ,  and mo t o r  bloc kade o c c u r s. L i p i d s oluble 
o p i o i d s , suc h  a s  f e n t an yl and s u f e n t a n i l ,  d i f f u s e  t h r o u g h  t h e  d u r a  a n d  
du r al c u f f  r e g i o n s  t o  the subs t an t i a  gela t i no s a  o f  t h e  do r s al h o r n  o f  
t h e  sp i n al c o r d  whe r e  t h e y  s t i mula t e  mu r e c ep t o r s  and c a u s e  a n alge s i a. 
Chlo rop r o c a i n e  and Op i o i d  An t ag o n i sm 
S eve r al t h e o r i e s have b e e n  po s tula t e d  about C P's op i o i d  
a n t a go n i sm b u t  t h e  mec h a n i sm o f  t h i s e f f e c t  r ema i n s  un r e s olved . The 
f o c u s  h a s  c e n t e r e d a round t h e  pH o f  C P ,  C P  met abol i t e  i n t e r f e r e n c e  and 
mu- r e c e p t o r  a n t a g o n i sm . It i s  n e c e s s a r y  t o  unde r s t and t h e s e  t h eo r i e s  
a s  a b a s i s  f o r  expla i n i n g the a n t a go n i sm. 
Chlo rop r o c a i ne 1S a we a k  b a s e  w i th a pH o f  2.7-4.0 i n  pla i n  
s olu t i o n ,  the lowe s t  o f  all lo c a l  a ne s t h e t i c s  ( C o u s i n s  & B r i denbaugh , 
1988 ) . I t s  s i gn i f i c a n tly lowe r p H  i s  t ho ught t o  b e  a po s s ible 
c o n t r i b u t o r  to t h e  a n t a go n i sm o f  op i o i ds . An a g e n t  w i t h  a low pH 
i n j e c t e d into t h e  ep i du r al s p a c e  co uld t r a n s i e n t ly alt e r  t h e  
e f f e c t ivene s s  o f  s ubsequen tly i nje c t e d  a g en t s  s u c h  a s  f e n t a n yl . 
Chlo r o p r o c a i n e i s  h ydrolyzed b y  pla sma choli ne s t e r a s e  r e s ult i n g  
i n  t w o  i n a c t i ve met aboli t e s , 4- am i no - 2- chlo robe nzo i c  a c i d  ( ACBA) a n d  2-
d i e t h ylam i no e t hanol ( S t o elt i n g ,  1991 ) . Though ACBA h a s  no i n t r i n s i c  
n e u ronal e f f ect o f  i t s  own , i t  i s  p o s s i ble t h a t  i t  ma y i n t e r f e r e w i t h  
o p i o i d  r e c ep t o r s  i n  s ome w a y . Alo ng w i t h C P  i t s el f , i t  co uld c a u s e  
c o n fo rma t i onal changes a t  t h e  op i o i d  r e c e p t o r ,  ma k i n g i t  u n r e c ep t i ve t o  
a n  op i o i d  a g o n i s t. 
Chlo rop r o c a i n e o r  i t s  metabol i t e s  co uld a l s o act a s  an o p i o i d  
r e c epto r anta go n i st ,  s p e c i f i c a l ly at the mu - r e c epto r ( Na u ghto n e t  al . ,  
1 988) . I f  a d i r e ct mu - r e c epto r anta g o n i sm i s  the c u l p r i t ,  the e f f e c t ,  
i n  th e o r y ,  c o uld b e  ove r c ome w ith a s u f f i c i e nt qu ant i t y  o f  mu - r e cepto r 
a g o n i s t . Thu s , r e p e ated bo l u s e s  o r  a n  i n fu s i o n  o f  f e nta n y l  s ho uld be 
able to ove r c ome C P's o p i o i d  antagon i sm .  
S umma ry 
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Ch l o r o p r o c a i ne h a s  an op i o i d antagon i st e f f e ct wh i ch is not f u l ly 
unde r s to o d. T h e o r i e s  i n c l ude C P  metabo l i te i n t e r f e r ence , mu- r e c epto r 
antago n i sm ,  a n d  a p H  e f f e ct. It i s  n e c e s s a r y  to unde r s tand ne rve 
p h y s i o l o g y ,  p a i n  p athwa ys , and how l o c a l  ane stheti c s  and o p i o i ds wo r k  
i n  the s e  s y s tems a s  a b a s i s  f o r  unde r s tand i n g  th i s  a ntagon i sm .  
C h ap t e r  Two 
R e v i e w  o f  L i t e r a tu r e  
I n t r ave nous Ve r s u s  E p i du r a l  Ana l ge s i a  
Nume r o u s  s t u d i e s  h ave a t t emp t e d  t o  de t e rm i n e  i f  o n e  f o rm o f  
p o s t op e r a t i ve an a l g e s i a  is s u p e r i o r . I n t r amu s cu l a r  ( IM ) , I V  and 
e p i du r a l  ana l g e s i a  h ave a l l  b e e n  p rove n e f f e c t ive . H oweve r ,  b o t h  PCAE 
and PCAr op i o i ds h ave b e e n  mo r e  e f f e c t i ve t h a n  I M  op i o i d s  i n  p r oviding 
a d e qu a t e  p a i n  r e l i e f ,  p ro b a b l y  due to t h e  main t en a n c e  o f  s e rum or C S F  
l eve l s  o f  t h e  d r u g  ( E i s e n a c h , G r i c e ,  & Dewan , 1988; Lome s s y ,  Ma gn i n ,  
Via l e ,  Mo t i n ,  & C o h e n , 1984 ) 
S eve r a l  r e s e a r c h e r s  h ave r epo r t e d  mo r e  e f f e c t ive a n a l g e sia w i t h 
ep i du r a l  op i o i d s when comp a r e d  t o  I V  o pio i ds , a s  e v i de n c e d  b y  l owe r 
p a i n  s c o r e s  ( G r a n t  e t  a l . ,  1992; Ve l l a e t  a l . ,  198 5; W e l chew & B r e e n ,  
1991) . Coh e n ,  S ub a k ,  B ro s e , a n d  H a l p e rn ( 1991 ) pe r fo rmed a n  
uncont r o l l e d s t udy o n  684 c e s a r e an s e c t i o n  p a t i e n t s  w h o  cho s e  t he i r  own 
f o rm o f  po s t o p e r a t i ve p a i n  c on t r o l . T h e y cho s e  b e tw e e n  s ub a r a chno i d ,  
ep i du r a l , PCAL ,  o r  I M  a n a l ge s i a . T h e  b e s t  a n a l g e sia w a s  r e po r t e d  b y  
t h e  s u b a r achno i d  a n d  ep i du r a l  g ro u p s . 
I n  c o n t r a s t ,  E l l i s ,  M i l l a r , a n d  Reis n e r  ( 1990 ) comp a r e d  I V  and 
e pidu r a l f e n t a n y l  in f u s io n s  i n  p o s t - c e s a r e a n  p a t i e n t s  a n d  fo und no 
d i f f e r e n c e  i� mean p a i n  s c o r e s . Howeve r ,  t h r e e  p a t i e n t s  in t h e  I V  
g r oup w e r e  d ropped f r om t h e  s t ud y  d u e  t o  in a d e qu a t e  a n a l ge s i a  a t  t h e  
max imum i n f u s io n  r a t e. T h e  a b s e n c e  o f  da t a  f rom t h e s e  t h r e e  p a tie n t s  
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c o u l d  h ave a f f e c t ed the s t udy r e s ult s ,  cons i de r i n g  t h e  s t udy comp r i s e d 
o n l y  28 pa t i e n t s . 
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Though ep i du r al op i o i ds h ave b e e n  s hown t o  p ro v i de one o f  the 
mo s t  e f f e c t i ve f o rms o f  a n a l g e s i a ,  d i s adva n t a g e s  have been repo r t ed . 
On e o f  t h e s e  w a s  the appa r en t  i n c r e a s e d  i n c i dence o f  p r u r i t u s  
a s s oc i ated w ith the admi n i s t r a t i o n  o f  e i t h e r  f e n t a n yl o r  mo rph i ne 
( C o h e n  e t  al . ,  1991; H a r r i s o n ,  S i n a t r a ,  Mo r g e s e ,  & Chung , 1988; Ve l l a e t  
a l . ,  1985 ) .  Othe r r e s e a r c h e r s  r epo r t e d n o  d i f f e r e n c e  i n  t h e  i n c i de n c e  
o f  p r u r i t u s  ( El l i s  e t  al. ,  1990; F r a g n e t o  e t  a l . ,  1994; Lop e r  e t  a l . ,  
1990 ) . I n  g e n e r a l ,  t h e r e  s e emed t o  b e  no d i f f e r e n c e  i n  t h e  i nc i dence 
o f  n au s e a, vom i t i ng , and l eve l o f  s e da t i on ( G r a n t  et a l . ,  1992; Lop e r  
e t  a l. ,  1990 ; W e l chew & B r e e n , 1991 ) . C o h e n  e t  al . ( 1991 ) r epo r t ed a 
h i gh e r  i n c i de n c e  o f  n a u s e a  and vomi t i ng i n  t h e  s uba r achno i d  and 
e p i du r al g r o up s ,  b u t  t h i s c o u l d  be r ela t e d  t o  h ypo t e n s i on f rom the 
s ympa t h e c t o my a s s o c i a t ed w i t h t h e s e  f o rms o f  ane s t h e s i a  r a the r than a 
d i r e c t  c e n t r a l  n e u r a x i s  opi o i d  e f f e c t .  
Ano t h e r  r e po r t ed d i s adva n t a g e  o f  b o t h  ep i du r a l and I V  op i o i d s i s  
t h e i r  e f f e c t  o n  ven t ila t i o n. R e n a ud e t  a l . ( 1988 ) f o und t h a t  ep i du r a l  
f en t a n y l  c a u s e d  a s i gn i f i c a n t  de c r e a s e  i n  the ven t i l a t o r y  r e s p o n s e  t o  
c a rbon d i o x i de , but t he s e  c h a n g e s  we r e  s im i l a r  i n  magn i t ude t o  I V  
o p i o i ds and w e r e  no t c l i n i c a l l y  s i gn i f i c ant. Ano t h e r  s t ud y ,  compa r i ng 
I V  a nd e p i du r al mo rph i n e  in po s t-tho r a c o t o my p a t i en t s ,  r eve a l ed t h a t  
wh i l e b o t h  g r o up s  h a d  a dec r e a s e  i n  f o r c e d  v i t a l  cap a c i t y  a n d  f o r ced 
e xp i r a t o r y  vo l ume i n  the f i r s t  s e cond , the ep i du r a l  g roup had 
s i gn i f i c a ntly l e s s  dec r e a s e  (Shu l ma n ,  S a ndle r ,  B r a d l e y ,  Yo ung , & 
B r ebne r ,  1984). Th e y  s u g g e s t ed t h a t  e p i du r a l  n a r c o t i c s  ma y h ave a 
s l i gh t  adva n t a g e  ove r I V  n a r c o t i c s , b u t  i t  may n o t  be c l i n i c a l l y  
s i gn i f i c ant . 
H i s t o ry o f  Ch l o rop r o c a i ne 
C h l o ro p r o c a i ne , a n  e s t e r - l i n k e d  lo c a l  a n e s t h e t i c ,  h a s  had a 
t umu l t uo u s  h i s t o r y . A f t e r  i t s  o r i g i n al r e l e a s e  i n t o  c l i n i c a l  p r act i c e 
i n  t h e  l a t e  1 970 s  t h e  a g e n t  wa s a s s o c i a t ed w i t h  r epo r t s  o f  
a r a c hno i d i t i s  a n d  w a s  t ho u g h t  t o  be n e u r o t ox i c  when u s e d e p i du r a l l y  
( R avi n d r a n , B o n d ,  T a s c h ,  Gup t a ,  & Lue r s s e n ,  1 980; Re i s ne r ,  Hochma n ,  & 
P l um e  r , 1 980 ) . Re s e a r ch i nd i c a t e d  t h a t  the a n t i o x i d a n t  s o d i um 
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b i s u l f i t e wh i ch h a d  b e e n  added t o  t h e  p r epa r a t i on wa s t h e  c u l p r i t. The 
d r ug was r e f o rmu l a t ed and a g a i n  e n j o y s  a u s e f u l  p l ac e  in ob s t e t r i c  
a n e s t h e s i a. 
E p i du r a l  Ch l o r o p r o c a i ne f o r  C e s a r e a n  De l i ve r y  
E p i du r a l  a n e s t he s i a  f o r  c e s a r e an de l i ve r y  i s  p r e f e r ab l e  t o  
g e n e r a l a ne s t h e s i a  f o r  man y  r e a s o n s . P r e g n a n t  women a r e  a t  i n c r e a s ed 
r i s k  f o r  p u l mo n a r y  a s p i r a t i o n  o f  s t omach c o n t e n t s  b e c a u s e  of no rma l 
p h y s i o l o g i c  c h a n g e s  wh i ch o c c u r  du r i n g  p r egn a n c y .  I n t r a g a s t r i c  
p r e s s u r e  and g a s t r i c  a c i d  s e c r e t i o n a r e  i n c r e a s e d ,  g a s t r i c  pH i s  
de c r e a s e d ,  g a s t r i c  emp t y i n g  i s  de l a ye d ,  and t h e  p r e s s u r e d i f f e r e nce at 
t he g a s t r o e s o ph a g e a l  j un c t i o n  i s  r educed ( S h n i d e r  & Lev i n s on ,  1 993) . 
T h o u g h  n o t  a g u a r a n t e e , e p i du r a l  ane s t h e s i a  p robab l y  r e du c e s  t h e  r i s k  
f o r  a s p i r a t i o n  b y  ma i n t a i n i ng t h e  mo t h e r's p r o t e c t i ve a i rway re flexe s 
a nd avo i d i n g  i n t ub a t i o n  ( Co u s i n s  & B r i denbaugh , 1 988 ) . E p i du r a l  
a ne s t h e s i a  a l s o  l e s s en s  i n t r ao p e r a t i ve b l oo d  l o s s ,  s u pp r e s s e s  t h e  
mo t h e r ' s  endo c r i ne s t r e s s  r e spo n s e , a nd a l l ows e a r l i e r  mo t he r - i n f ant 
c o n t a c t  ( S h n i d e r  & Lev i n s o n , 1 993 ) . I n  the p r e s ence of a uter i ne 
i nc i s i o n t o  d�l i ve r y  t i me o f  g r e a t e r  t h a n  90 s e conds , the f e t u s  
ma i n t a i n s  a s t ab l e  a c i d-ba s e  ba l a n c e  w i t h ep i du r a l a ne s t he s i a ,  b u t  no t 
g e n e r a l  a ne s t h e s i a  ( Co u s i n s & B r i denbaugh , 1988 ) . P o s t o p e r a t i ve l y , t h e  
e p i du r a l  p ro v i d e s  qu a l i t y  a na l ge s i a  w i t h a l ow r i s k  o f  s e da t i o n . 
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Fac t o r s  t o  c o n s i de r  when c h o o s i n g a l o c a l a n e s th e t i c  f o r  c e s a r e a n  
de l ive r y  by ep i du r a l  i n c l ude o n s e t ,  d u r a t i o n ,  t he r ap e u t i c  i nd e x , 
s ys t emi c  t o x i c i t y ,  cumu l a t i o n ,  a n d  qua l i t y o f  b l o c k ade. C h l o r op r o c a i n e 
h a s  p r oven i t s e l f a va l ua b l e a ge n t  i n  o bs t e t r i c  a n e s th e s i a  f o r  s eve r a l  
r e a s on s . I t  p rov i de s  a r a p i d  o n s e t  b l o c k  and h a s  t h e  l owe s t  s ys t em i c 
t o x i c i t y  o f  a l l t h e  l o c a l  a n e s t h e t i c s  due t o  i t s  r a p i d  s e r um h yd ro l y s i s  
(S h n i de r & 'L e v i n s o n , 1993 ) . I t  a l s o h a s  a h i gh t h e r a p e u t i c  i nd e x , 
s ho r t  du r a t i o n  o f  a c t i o n ,  a n d. n e g l i g i b l e c umu l a t i o n (Co u s i n s & 
B r i de nbaug h , 1988 ) . Fe t a l  b l o o d  l eve l s  o f  C P  a f t e r  i n j e c t i on f o r  
neur a l  b l o c k a de a r e  m i nim a l  (Cous i n s  & B r i denbaugh , 1988 ) . The s e  
qua l i t i e s  m a k e  i t  a n  i de a l  a g e n t  f o r  eme r g e n t  c e s a re a n  de l i ve r i e s . 
Ch l o ro p r o c a i ne a l s o h a s  s eve r a l  d i s a dva n t a g e s .  T h e  e a r l y  
s ympa t he t i c  b l o c k  s e e n  w i t h  ep i du r a l  b l o c k a d e  comb i n e d  w i t h  t h e  r ap i d  
o n s e t  o f  C P  ane s t h e s i a  c a u s e  a n  i n c r e a s e d i n c i de n c e  o f  h yp o t en s i on 
( S hn i de r  & L e v i n s o n , 1993 ) . B e c a u s e  o f  i t s  s h o r t  du r a t i o n ,  f r e qu e n t  
r e do s i ng i s  n e c e s s a r y  t o  ma i n t a i n  t he r e qu i r e d  T4 l eve l o f  a ne s t he s i a  
a nd t a c h yph y l ax i s  c a n  o c c u r , ma k i ng i t  d i f f i cu l t  t o  ma i n t a i n  a n  
e f f e c t i ve s u r g i c a l  b l o c k  (Shn i de r  & L ev i n s o n ,  1993 ) . C P  h a s  a l s o be e n  
f ound t o  de c r e a s e  t h e  e f f e c t i ve ne s s  o f  s ubs e que n t l y  a dm i n i s t e r e d l o c a l  
a ne s t h e t i c s  a nd op i o i ds , w h i c h  c a n  b e  a p r ob l em i f  t a c h yp h y l a x i s  o c c u r s  
o r  po s t ope r a t i ve e p i du r a l a na l g e s i a  i s  de s i r e d  (Ho d g k i n s o n  e t  a l . ,  
1982; Ko t e l ko e t  a l . ,  1983 ) . 
Hodg k i n s o n  e t  a l . ( 1982 ) demon s t r a t ed t h a t  e p i du r a l  C P  r educed 
t h e e f f e c t ive n e s s  o f  s ubs e qu e n t l y  adm i n i s t e r ed B P . I n  t h i s s t u d y , 
s t age I l abo r pa t i e n t s  we r e  g i ven 10 m i l l i l i t e r s  (mL) o f  e i t h e r  2 %  C P  
o r  0 .2 5% B P  . . When p a i n  r e c u r r e d ,  e i gh t  m L  o f  0 . 5% B P  w a s  g i ve n. T h e  
C P  g ro u p  expe r i e n c e d  a l on g e r  t i me t o  o n s e t  and a s ho r t e r  du r a t i o n  o f  
t h e  s ubs e qu e n t  B P ,  and r e qu i r e d  mo r e  f r e qu e n t  s upp l emen t a l  do s e s . 
Co r k e ,  C a rls o n , and D e t tba rn ( 1 984) , t r e a t i ng i s ola t ed r a t  
n e r ve s , f o und t h a t  bo t h  C P  and i t s  p r im a r y  met abolit e ,  AC BA , 
s i gn i f i c an tly reduced t h e  r e cove r y  t i me o f  s ubs equently adm i n i s t e r ed 
B P . H e  concluded t h a t  ACBA , and po s s i bly C P  i t s e l f , were r e s p o n s i ble 
f o r  r e duc i n g  the du r a t i o n  o f  B P ,  lend i ng s uppo r t  to t he cli n i c al 
i mp r e s s i o n t h a t  C P  a n t a go n ized B P . S i n c e  t h i s s tudy wa s p e r fo rmed o n  
r a t  n e r ve s , i t  i s  que s t i o nable t ha t  i t  c an b e  g e ne r al i zed t o  t h e  
o bs t e t r i c  popula t i on . Howeve r ,  t h e  du r a t i on o f  a c t i o n  o f  B P  i n  t h e  
c o n t r o l  g r oup w a s  s im i la r  t o  t h a t  s e e n  i n  t h e  cli n i c a l  s e t t i ng u s i n g 
h umans . 
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Chlo r o p ro c a i ne wa s t ho u g h t  t o  be a n  i deal a g e n t  f o r  t e s t  do s i n g ,  
e sp e c i a lly i n  t h e  obs t e t ric popula t i o n ,  be c a u s e  o f  i t s  low s ys t em i c  
t o x i c i t y  and r a p i d  me t abo l i sm . One s t udy r e ve aled t h a t  t h e  I V  
i n j e c t i o n  o f  100 m i ll i g r ams ( mg )  o f  C P  p roduced s p e c i f i c CNS s ymp toms 
i n  all 20 o f  t h e i r  h e a l t h y  male volun t e e r s , s u g g e s t i n g  i t  p ro v i de s  an 
e f f e c t i ve t e s t  do s e  ( G r i c e ,  E i s e n ach , Dewa n ,  & Mandell , 1 987) . Two 
s t ud i e s  h a ve s hown t h a t  e ve n  when CP i s  us ed o nly a s  a t e s t  do s e ,  t h e  
du r a t i o n  o f  a c t i o n  o f  t h e  p r ima r y  lo c a l  a ne s t h e t i c  i s  s h o r t en e d , a s  
w e ll a s  the du r a t i o n  o f  op i o i d  a nalge s i a  ( E i s e n a c h  e t  al . ,  1 99 1 ;  Gr i c e ,  
E i s e n a c h , & Dewan , 1990 ) . 
Chlo roproca i n e  and Opi o i d  An t ago n i sm 
Kot elko e t  al . ( 1 983) w a s  t h e  f i r s t  t o  r epo r t  t h e  app a r e n t  op i o i d  
a n t a g o n i s t i c  e f f e c t s  o f  C Po H i s  g roup found t h a t  when 3% C P  w a s  g i ve n  
a s  t h e  p r ima r y  e p i du r al an e s t h e t i c  f o r  c e s a r e an s e c t i o n ,  p o s t o p e r a t i v e  
e pidu r a l  mo rph i ne p ro v i ded le s s  s a t i s f a c t o r y  analge s i a ,  add i t i onal 
o p i o i ds we r e  r e quir e d  s o o n e r ,  and t o t al op i o i d  u s a ge w a s  h i gh e r  t h a n  i f  
B P  o r  LD we r e  u s e d . The y c o ncluded t h a t  the u s e  o f  e p i du r al C P  
i n t e r f e r e s  w i th t he e f f i c a c y  o f  ep i du r a l mo rph i n e i n  p r o v i d i n g  
p o s t op e r a t ive a n a l g e s i a . 
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S eve r a l  r e s e a r c h e r s  h ave s i n c e  co n f i rmed Ko t e l ko's r e s u l t s . Al l 
o f  t h e s e  s t u d i e s  we r e  p e r fo rmed o n  c e s a r e an s e c t i o n p a t i e n t s  who 
r e c e i v e d  f e n t a n y l  50 m i c ro g r am s  ( mcg ) e p i du r a l l y  e i t h e r  a f t e r  de l i ve r y  
o f  t h e  f e t u s  o r  a t  t h e  e n d  o f  s u r g e r y. Nau l t y  e t  a l . ( 198 6 )  fo und t h a t  
t h e  du r a t i o n  o f  ep i du r a l  f e n t a n y l  a n a l ge s i a  a f t e r  ep i du r a l  C P  
a n e s t h e s i a  wa s s i gn i f i c a n t l y  l e s s  t h a n  i f  B P , LD , o r  l i do c a i n e  wi th 
e p i n e ph r i ne (L D / E )  we r e  u s ed. Ma l i now et a l . ( 1 988 ) , in a s im i l a r  
s t udy , s uppo r t e d  t h e s e  re s u l t s . Ano t h e r  r e s e a r c h  g r o up h a s  s hown t h a t  
whe n  C P  w a s  u s e d a s  a t o p  up a g e n t  a f t e r  B P  a ne s th e s i a ,  t h e r e  wa s a 
de c r e a s e d du r a t i o n  o f  ep i du r a l f e n t a n y l  (Ac ke rman & Jun e j a ,  1 989) . 
P h a n , Aza r ,  Osbo r n , S a l t e r ,  and Le a r  ( 1 988 ) , u s i ng f ive mg o f  
mo r ph i ne ep i du r a l l y  a f t e r  e i t h e r  C P  o r  L D  e p i du r a l  a ne s t he s i a ,  r epo r t ed 
a h i g h e r i nc i de n c e  in l a t e  o n s e t  ana l ge s i a ,  but no d i f f e r ence i n  
d u r a t i o n  o f  a n a l ge s i a  o r  p a ln s c o r e s . T h e y  a l s o c l a imed t h a t  tho s e  
wome n who r e c e i ved C P  e xp e r i e n c e d  poo r e r  qu a l i t y  ana l g e s i a . Howeve r ,  
t h e y  f a i l ed t o  de f i n e  l a t e  o n s e t  a na l g e s i a ,  no r was a n y  da t a  p r ovi ded 
to s uppo r t  t h e i r  c l a i m o f  poo r e r  qua l i t y ana l g e s i a . The de l a yed 
a n a l g e s i c  e f f e c t  c o u l d  h ave b e e n  p ro d u c e d  by the r a p i d  o f f s e t  o f  CP 
a n e s t h e s i a  a nd the s l ow o n s e t  o f  ep i du r a l  mo rph i n e  a n a l ge s i a ,  caus i n g  a 
"w i ndow" o f  t im e  i n  wh i ch a n a l g e s i a  wa s i nadequ a t e . 
E a r l y  t h e o r i e s  o n  C P's a n t a go n i sm o f  op i o i d s c e n t e r e d a r ound i t s  
pH. S ome r e s e a r c h e r s  s ug g e s t ed t h a t  t h e  l ow p H  o f  C P ,  a s  compa red to 
the o t h e r  l o c a l  a n e s t h e t i c  a g en t s , wa s a po s s i b l e  c a u s e  ( Nau l t y  et al . ,  
1985; P h a n  e t  a l . ,  1988 ) . Ma l i now e t  a l .  ( 1 988 ) , i n  two d i f f e r e n t  
s t ud i e s , r e p o r t e d t h e  e f f e c t  o f  a l ka l i n i zed C P  o n  t h e  du r a t i o n  o f  
e p i du r a l  f e n t a n y l  and f o und t h e r e  wa s s t i l l  a d i m i n i s h e d  ana l g e s i c  
effe c t . T h e y c o n c l uded , a s  d i d  o t he r s ,  t h a t  p H  w a s  n o t  t h e  p r i ma r y  
b a s i s  fo r t h e  op i o i d  a n t a g o n i sm .  
Ano t h e r t h e o r y  w a s  t h a t  C P  a c t e d a s  a mu-r e c ep t o r  a n t a go n i s t . A 
s t udy u s i ng d o g s  a s  t h e  e xp e r i me n t a l  mode l r e ve a l ed t h a t  ACBA, t h e  
p r i n c i p l e  m e t a bo l i t e  of C P ,  d i d  n o t  p o s s e s s  mu- r e c ep t o r  a n t a go n i s t  
a c t i v i t y  ( Na u g h t o n ,  P e l l i g r i no , & A l b r e ch t , 1988) In c o n t r a s t ,  
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C amann , H a r t i ga n ,  G i l be r t s o n , John s o n , a n d  D a t t a  ( 1990) comp a r e d  
e p i du r a l  fen t an y l , a mu- r e c ep t o r  a go n i s t ,  a n d  b u t o r p h a no l ,  a k a p p a ­
r e c ep t o r  a go n i s t ,  aft e r  e i th e r  L D  o r  C P  ep i du r a l  a n e s t h e s i a. T h e  g r o up 
wh i ch r e c e i ve d  C P  a n d  fen t a n y l  e x p e r i e n c e d  h i gh e r  p a i n  s c o r e s  a nd a 
s ho r t e r  du r a t i o n  of a na l g e s i a  t h a n  t h e  o t h e r  t h r e e  g r o up s . T h e s e  
r e s u l t s  s uppo r t e d a p o s s i b l e  mu - r e c ep t o r  a n t a g o n i sm .  
T h o u g h  t h e  e x a c t  m e c h a n i sm of C P's op i o i d  a n t a go n i sm w a s  s t i l l  
undef i n e d ,  s ome t h o u g h t  th e effe c t  c ou l d  b e  o ve r come. In p r e v i o u s  
s t u d i e s , a o n e  t ime do s e  of o p i o i d w a s  g i ve n  a n d  t h e  effe c t  me a s u r e d , 
b u t  no one h a d  t r i e d a r e pe a t  do s e  o f  o p i o i d  o r  a n  op i o i d  i nfu s i o n. 
Ma l i no w  e t  a l . ( 1988) wa s t h e  f i r s t  t o  s u g ge s t  t h a t  r e p e a t  ep i du r a l 
in j e c t i o n s  o r  a con t i nu o u s  i n fu s i o n  of o p i o i d s  m a y  ove r come t h e  
a n t a go n i sm .  F r a gn e t o  e t  a l . ( 1994) c o mp a r ed ep i du r a l  L D  and C P  
a n e s t h e s i a  fo r c e s a r e a n  s e c t i o n  fo l l ow e d  b y  a n  e p i du r a l  fenta n y l  bo l u s 
a n d  PCA£ fo r p o s t o p e r a t i ve p a i n. T h e y fo und n o  d i ffe r e n c e  i n  p a i n  
s c o r e s , m e a n  fen t a n y l  u s a g e, p a t i e n t  s a t i s fact i o n , o r  s i d e  effe c t s. 
T h e y  c l a imed t h a t  by a dm i n i s t e r i n g  fe n t an y l  PC� , C P's a n t a go n i sm of 
op i o i ds cou l d  be ove r come. S i n c e  s e r um fe n t an y l  l eve l s  w e r e  not d r awn 
In t h i s s t udy , i t  w a s  u n known whe t h e r t h e  e p i du r a l  f e n t a n y l  w a s  a c t i n g  
o n  a l o c a l  o r  s y s t em i c  l eve l .  
Lo c a l  Ve r s u s  S ys t em i c  E f f e c t s  o f  E p i du r a l  Op i o i ds 
A con f l i c t  has e x i s t e d  in the l i t e r a t u r e  as t o  whe t h e r  ep i du r a l  
op i o i ds a c t  l o c a l l y  by d i f f u s i on i n t o  the CS F ,  s y s t emi c a l l y by 
abs o r p t i o n  t h ro u g h  t h e  ep i du r a l  ve i n s , or by a c o mbi n a t i o n o f  t h e s e . 
R e s e a r c h e r s  h ave come t o  va r y i n g  conc l u s i o ns . Lome s s y  e t  a l . ( 1984 ) , 
u s i n g  a c r o s s - ove r  s t udy de s i gn , gave e i t h e r  1M o r  ep i du r a l  f en t a n y l  
a nd comp a r e d  p l a sma f e n t a n y l  l eve l s  a f t e r  e a c h . The y r e po r t e d  h i gh e r  
f e n t a n y l  l eve l s  a f t e r  1 M  i n j e c t i on but be t t e r  a n a l ge s i a  a f t e r  ep i du r a l  
i n j e c t i on . T hu s , t h e y  s u gg e s t ed t h e  mechan i sm o f  a c t i o n  o f  ep i du r a l 
f e n t a n y l  i s  n o t t h rough s ys t em i c  abs o rp t i o n . Ve l l a  e t  a l . ( 1985 )  
con c u r r e d  w i t h  t he s e  r e s u l t s . T h e y  c ompa r e d  IV and ep i du r a l  f e n t a n y l  
a n d  f o u nd h i gh e r  p l a sma f e n t a n y l  c o n c en t r a t i o n s  i n  t h e  IV g roup w i t h 
l owe r p a i n  s c o r e s  i n  the ep i du r a l  g roup . Othe r r e s e a r c he r s  h ave f o u nd 
s im i l a r  r e s u l t s  ( E l l i s  e t  a l . ,  1990; G r a n t  e t  a l . ,  1992 ) . 
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Lope r e t  a l . ( 1990 ) ,  whe n  comp a r i n g  IV and e p i du r a l  f e n t a n y l , h a d  
co n t r a s t i n g  r e s u l t s . T h e y  fo und no s i gn i f i ca n t  d i f f e r en c e  i n  p l a s ma 
f e n t a n y l  l eve l s  and s u g g e s t ed t h a t  s y s t em i c  abso rp t i o n  wa s a m a j o r  
c o n t r i bu t o r  t o  a n a l ge s i a . Howeve r ,  i n  t h i s s t udy t h e  o n l y  b l o o d  l eve l 
d r awn o c c u r r e d  a t  18 ho u r s ,  a l l ow i ng s i gn i f i c a n t  t ime f o r  s ys t emi c 
abs o rp t i on t o  o c c u r . E l l i s  e t  a l . ( 1990 ) a l s o  demo n s t r a t e d no 
d i f f e r ence I n  p l a sma f e n t a n y l  l eve l s  at 24 ho u r s , t ho u g h  a d i f f e r e n c e  
d i d  o c c u r  a t  12 h o u r s . 
W e l chew a nd B r e e n  ( 1991 ) comp a r e d  f e n t a n y l  v i a  IV o r  t ho r a c i c  
e p i du r a l rou t e s . T h e y  f o u nd t h a t  the I V  g roup u s e d  twi ce a s  much 
f e n t a n y l  a s  t h e  e p i d u r a l  g r oup and h a d  h i gh e r  p a i n  s c o r e s . T h e y  
s u gge s t ed that f e n t a n y l  p ro v i de s l o c a l l y  me d i a t e d  ana l ge s i a . 
Go u r l a y  e t  a l . ( 1989 ) me a s u r e d  f e n t a n y l  concent r a t i o n s  i n  C S F  
a f t e r  l umba r ep i du r a l  a dm i n i s t r a t i o n . Tho ugh the s t udy o n l y  co n s i s t e d 
o f  s i x pa t i e n t s ,  a l l  had s i g n i f i c a n t  concen t r a t i o n s  o f  f e n t a n y l  i n  
l umb a r  C S F w i t h i n  20 m i n u t e s  o f  adm i n i s t r a t i on . T h e y  a l s o comp a r e d  
s e r um f e n t a n y l  c o n c e n t r a t i on s  and f o und t h a t  o n l y  t w o  o f  s i x  p a t i e n t s  
h ad b a r e l y  de t e c t ab l e  f e n t a n y l  l eve l s ,  s ugg e s t i n g  t h e r e  i s  mi n ima l 
va s cu l a r  up t a ke o f  f e n t a n y l  i mm e d i a t e l y  a f t e r  ep i du r a l  i n j e c t i o n. 
S umma r y  
C h l o r op r o c a i n e  h a s  p roven i t s e l f t o  be a va l u ab l e  l o c a l  
a n e s t h e t i c  f o r  o b s t e t r i c  s u r ge r y ,  wh i l e ep i du r a l op i o i d s  h ave b e e n  
s hown t o  b e  a n  e f f e c t i ve m e a n s  o f  p r o v i d i n g  p o s t ope r a t i ve ana l ge s i a. 
E a r l y  s t ud i e s  r e p o r t e d  t h a t  ep i du r a l  C P  u s ed f o r  c e s a r ean s e c t i on 
c a u s e d  a n  a n t a go n i s m  o f  s ub s e qu e n t l y  adm i n i s t e r ed ep i du r a l  mu - r e c ep t o r  
o p i o i d s . A f u r t h e r  s t ud y  r eve a l e d t h a t  t h i s  a n t a go n i sm c o u l d  be 
o ve r c ome w i t h  a co n t i nu o u s  ep i du r a l  f e n t a n y l  i n fu s i on . I t  was no t 
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k nown , howeve r ,  i f  t h e  f e n t a n y l  w a s  p rovi d i ng l o c a l l y  o r  s ys t em i c a l l y  
m e d i a t e d ana l ge s i a  s i nc e  p l a sma f e n t a n y l  l eve l s  w e r e  no t drawn . 
E v i de n c e  i n  t h e  l i t e r a t u r e  h a s  s uppo r t ed the t h e o r y  tha t e p i du r a l  
f e n t a n y l  h a s  b o t h  l o c a l and s ys t em i c  e f f e c t s. Th i s  s t udy h a s  a t t emp t e d  
t o  a dd r e s s  t h e  i s s u e  o f  t h e  s i t e  o f  a c t i o n  o f  e p i du r a l l y  adm i n i s t e r ed 
f e n t a n y l  a f t e r  ep i du r a l  CP a n e s t he s i a  for e l e c t i ve c e s a r e a n  s e c t ion 
de l i ve r y. 
C h ap t e r  T h r e e  
Me t ho do l ogy 
T h e  p u rp o s e  o f  t h i s  s t udy w a s  t o  de t e rm i ne i f  ep i du r a l f e n t a n y l , 
a dm i n i s t e r ed s ub s e qu e n t  t o  ep i du r a l  C P  fo r c e s a r e an s e c t i o n ,  medi a t e d  
a na l ge s i a  t h ro u g h  a l o c a l ,  s y s t e mi c ,  o r  comb i ne d  m e c ha n i s m  o f  a c t i o n . 
P r i o r  t o  t h i s s tu d y , C P  h a s  b e e n  s hown t o  i n t e r f e r e w i t h  t h e  a n a l g e s i c  
e f f e c t  of mu - r e c ep t o r  a g o n i s t s  s uch a s  mo rph i n e  and f e n t an y l .  I t  w a s  
f o und t h a t  t h i s  effe c t  c a n  b e  ove r come w i t h  a co n t i nu o u s  i nfu s i o n  of 
t h e  op i o i d ,  b u t  t h e  m e c ha n i sm r ema i n s  u n known . 
R e s e a r c h  De s i gn , Popu l a t i o n ,  a nd T r e a tment G r o ups 
T h i s  s t ud y  u t i l ized a qua s i -e x p e r i me n t a l  de s i gn and t o o k  p l a c e  i n  
a l a r g e , u r b a n  un i ve r s i t y  h o s p i t a l . App r ova l f o r  t h e  s tud y w a s  
o b t a i n ed f r o m  t h e  Comm i t t e e  o n  t h e  C onduc t of Human Re s e a r c h. A 
c o nve n i e n c e  s amp l e  o f  n o n l abo r i n g  p a r t u r i en t s  unde r g o i n g  e l e c t i ve 
c e s a r e a n  s e c t i o n  p a r t i c i p a t e d. Upon e n t e r i ng t h e  s t udy , s ubje c t s  we r e  
r a ndom l y  p l a c e d  i n  o n e  o f  two t r e a tme n t  g ro up s. The PCAl g r oup s e rved 
as t h e  compa r i s o n  g r oup and the PCAE g roup as t h e  e xp e r imen t a l  g r o up. 
P ro c e du r e  
W r i t t e n  i n f o rmed c o n s e n t  w a s  ob t a i n ed f rom ASA I a n d  I I  
p a r t u r i e n t s  unde r g o i n g  e l e c t i ve (no nlabo r i n g ) c e s a r e a n  s e c t i on and 
c o n s e n t i ng t o  ep i du r a l  a n e s t h e s i a. Wome n w i t h a h i s t o r y  o f  IV o p i o i d  
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abu s e  w e r e  e x c l uded f rom the s tudy . Pati ents we re r andom l y a s s i gned to 
r e c e ive fenta n y l  b y  PCAr o r  PC� f o r  p o s to p e r ati ve ana l g e s i a . 
A fte r r o ut i ne p at i ent p r e p a r at i o n, an e p i du r a l  c athete r wa s 
p l a c e d  i n  the l umba r 2-3 o r  3-4 i nte r s pace to a depth o f  two to f o u r  
cent i mete r s . A fte r a te s t  do s e  o f  th r e e  m L  o f  2 %  L D  to e n s u r e  p r o p e r  
p l aceme nt, the ep i du r a l  cath ete r w a s  i nc r eme nta l l y  do s ed w i th 3% C P  to 
obta i n  a T4 s e n s o r y  l eve l b i l ate r a l l y. The T4 l eve l w a s  ma i nta i ned 
i nt r a o p e r a t i ve l y  w i th a c o nt i n u o u s  ep i du r a l i n fu s i on o f  3% C P  at 10 
mL/ho u r  f r om the t i me o f  s k i n  i nc i s i o n  to s k i n  c l o s u r e. 
Intr a op e r a t i ve d i s com f o r t  w a s  t r e ated w i th ketam i n e  10 to 20 mg 
IV . Pati ents who r e qu i r e d  mo r e  than 50 mg o f  ketam i ne w e r e  con s i de r e d  
t o  h ave i na d e qu ate e p i du r a l a n e s th e s i a  a n d  we r e  excl uded f r om the 
s tudy. No ep i du r a l  o r  IV f e nta n y l  ( o r oth e r  an a l g e s i c )  w a s  u s e d  
int r a o p e r a t i ve l y .  
Upon comp l et i o n  o f  s u r ge r y, a 1 . 0  mc g/ k i l o g r am (kg ) bo l u s o f  
f e nta n y l  wa s g i ven e i th e r  IV o r  e p i du r a l ,  a c c o r d i n g  to treatme nt g ro up 
a s s i gnment . Repeat bo l u s e s  o f  f e ntan y l  we r e  adm i n i ste r ed b y  th e s ame 
r o ute unti l p at i ent com f o rt w a s  ach i e ved, but not in e x c e s s  o f  200 mcg . 
At comp l et i o n  o f  s u r g e r y, a f e nta n y l  PC� o r  PCAl was a l s o sta r ted, 
a c co r d i n g to t r e atment g r o up, w i th a do s e  o f  30 mcg, a l o c k - o ut 
i nte rva l o f  10 m i nute s, and a ma x imum do s e  o f  180 mcg p e r  hour. No 
b a s a l  i n f u s i o n  w a s  g iven . I f  p a i n  w a s  expe r i enced b y  the pati e nt wh i l e  
b e i ng tre ate d w i th the PC� o r  PCAr, a 1 . 0  mcg/kg f e ntan y l  bo l u s  was 
g i ve n  b y  the s ame r o ute. Rep e a t  bo l u s e s  we r e  g iven eve r y  20 mi nute s i f  
d i s com f o r t  pe r s i sted, to a max i mum o f  200 mcg o f  f enta n y l .  I f  
r e bo l u s i n g  f ail ed to re l i eve th e d i s c om f o rt, the fenta n y l  PCA wa s 
co n s i d e red a f a i l u r e; a n  a l te rn a t i ve f o rm o f  a na l g e s i a  wa s p rovided . 
An e sth e s i a  p r o v i de r s  admi n i s te red a l l  f e nta n y l  bo l u s e s  and i n i t i ated 
the appr op r i a te PCA t r e atme nt. Al l f enta n y l  bo l u s e s  we r e  glven 
a c c o r d i n g  to t r e atme nt g ro up a s s i gnment . 
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B e g i nn i ng a t  comp l et i on o f  s ur g e r y, a b l i nded obs e rve r a s s e s s e d 
s e n s o r y  l eve l s  o f  a n e s th e s i a  eve r y  1 5  m i nute s unti l a T12 l eve l was 
p r e s e nt b i l ate r a l l y .  T h e n, p a i n  l eve l s  we r e  a s s e s s e d  us i n g  a VAS eve r y  
1 5  m i nute s f o r  the f i r s t  two hours a fte r surge r y  comp l et i o n  a nd th en at 
4, 6, 12 , and 24 h o u r s . T h e  l eve l o f  s edat i o n  was mon i to r ed b y  a 
b l i nd e d  o b s e rve r at 1, 2, 4, 6 ,  12, 18, and 24 hou r s  po stope rative l y. 
T h e  i n c i de n c e  o f  s i de e f f e cts f rom f e nta n y l  w a s  r e c o rded i n c l ud i ng 
n aus e a, vom i t i ng, p r u r i t i s ,  and r e sp i r ato r y  dep r e s s i o n . 
A h e p a r i n  l o c k  IV w a s  p l a c e d  to obta i n  b l ood s amp l e s  f o r  p l a s ma 
f e ntan y l  l eve l s . I f  the p at i ent w a s  i n  the IV g r oup, the hep a r i n  l o c k  
w a s  p l a c e d  i n  th e a rm opp o s ite the i n fus i o n . P l a sma f enta n y l  l eve l s  
w e r e  o bta i ne d  a t  1, 4, a n d  24 hour s a fte r i n i t i at i o n  o f  the f e ntanyl 
PCA . T h e  tota l f en ta n y l  PCA do s e  us e d  b y  the pati e nt w a s  r e c o r ded at 
1 ,  2, 4, 6,  12, 18, and 24 hour s po sto p e r at i ve l y .  At the end o f  the 24 
h o u r  p e r i od, p at i e nts we r e  a s k e d  to r ate the i r  ove r a l l  s ati s f action 
w ith the meth o d  o f  p a i n  c o ntr o l  the y  u s e d . 
In s t r um e ntat i o n  
A data c o l l e c t i o n  f o rm w a s  comp l eted f o r  e a c h  pati ent ( s e e  
App e n d i x ) . Demo g r a ph i c  data i n c l uded a g e, h e i ght, we i ght, g r a v i d i ty, 
p a r ity, and we e k s o f  g e stati o n . Int r a op e r at i ve data cons i sted o f  th e 
vo l ume o f  C P  r e qu i r e d  to e stab l i s h s ur g i c a l  ane sthe s i a  and the tota l 
vo l ume u s e d  dur i ng s u r g e r y. Tota l s ur g i c a l  time, i n i ti a l  sen s o r y  l eve l 
o bta i n e d, add i t i o n a l d r ug s  ( e.g., ketam i ne ) u s e d du r i ng sur g e r y, and 
the p a t i ent's s at i s f a ct i o n  w i th the i r  a n e s th e s i a  we r e  a l s o r e co rded . 
A VAS w a s  u s ed to me a s u r e  p o s to p e r at i ve p a i n . The VAS i s  an 
i n s tr um e nt common l y  u s e d  to me a s u r e  s ubjective c l i n i c a l  s ymptoms . 
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P atie nts we r e  educ ated in its u s e  and a s ked to indic ate on th e s c a l e  
the inte n s it y  o f  th eir p ain. The s c a l e  w a s  the n  f l ipped ove r and a 
n ume ric a l  amo unt w a s  a s signed to th eir l e ve l o f  p ain. 
D ata Ana l ys i s  
Demo g r a p hic data, p ain a n d  s e d a tion s c o r e s ,  tota l vo l um e  o f  
f e ntan y l  u s e d, and p l a sma f enta n y l  l ev e l s  we r e  a na l y z e d  u s in g  a n  
indep e ndent s amp l e s t-te s t. A Fis h e r's e x a c t  te s t  wa s u s e d  to 
dete rmine di f f e r e n c e s  in c o n v e r sion to anoth e r  f o rm o f  a n a l g e s ia, 
incide n c e  o f  n a u s e a  and p r ur itis , a n d  p atie nt s atis f a ctio n . A va l ue o f  
E � 0 . 0 5 wa s c o n side r e d  signi fic a nt. 
C h ap t e r  Fo u r  
Re s u l t s  
Demogr aph i c  Da t a  
O f  t h e  21 p a r t i c i p a n t s ,  n i n e  w e r e  i n  t h e  PCAr g r oup a nd 12 i n  t h e  
PCAE g r oup . An i ndepende n t  s amp l e s t - t e s t  w a s  u s ed t o  comp a r e  mean 
a g e , h e i gh t , we i gh t , and t o t a l  s u r g i c a l  t i me be tween t h e  two g r o u p s  
( s e e  T a b l e  2 ) . Th e i r  w a s  no s i gn i f i c a n t  d i f f e r ence i n  a g e , he i gh t , o r  
we i gh t . Howeve r ,  t h e  PCAr g r o up had a s i gn i f i c a n t l y  l on g e r  s u r g i c a l  
t ime , a n  ave r a ge o f  20 m i nu t e s . Da t a  o n  s u r g i c a l  t ime we r e  mi s s i n g  f o r  
t wo p a t i en t s , one f r om e a c h  g r oup . 
T ab l e  2 
Me a n  Demogr aph i c  C h a r a c t e r i s t i c s  
C h a r a c t e r i s t i c s  
Age ( ye a r s ) 
H e i gh t  ( i nche s ) 
W e i gh t  (pounds ) 
Su rg i c a l  T i me ( mi n )  
PCAr G r oup 
29. 9 
62 . 9  
195. 1 
9 1 . 5 
PCAE G r oup 
30. 4 
63. 6 
194 . 9  
71 . 0  
No t e . * St a t i s t i c a l  s i gn i f i c a n c e  E. � 0. 050. 
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E.-va l u e  
0 . 8543 
0 . 5121 
0. 9909 
0 . 02 13* 
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VAS P a i n  S c o r e s  
Me a n  p a i n  s c o r e s  a r e  dep i cted i n  F i gu r e  1 .  Data we r e  ava i l ab l e  
o n  16 p a t i e nt s ,  e i ght f r om e a c h  g ro up. The PCAE s c o r e s  we re 
c o n s i ste nt l y l owe r than the PCAr s c o r e s ,  e x c ept at two h o u r s ,  in wh i c h 
the PCAE s co r e s  we r e  h i g h e r. An i ndependent s amp l e s  t-te st r e ve a l e d 
the r e  w a s  no s i gn i f i c ant d i f f e r e n c e  i n  the s e  s co r e s  e x c ept at 24 hou r s ,  
when the PCAr g ro u p  e xp e r i e n c e d  s i gn i f i c antl y h i gh e r  p a i n  s c o r e s  (2 = 
0 . 0295) . 
F i g u r e  1 
M e a n  VAS P a i n  S c o r e s  
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One p a t i e nt i n  the PCAr g roup a n d  f o u r  pati ents i n  the PCAE g r oup 
r e qu i r e d  c o nve r s i o n  to a no th e r  f o rm o f  ana l ge s i a. The pati ent's IV 
f rom the PCAr g r oup h a d  come o u t  f o r  a n  e xtended pe r i od o f  time whi l e  
th r e e  p at i e nts f rom the PC� g r o up h a d  d i s l o dged e p i du r a l  cath ete r s . A 
F i s h e r's e x a c t  t e s t  demo n s t r ate d th at th i s  w a s  not s i gn i f i c ant (2 = 
0 . 3383). O f  the r e ma i n i ng 16 pat i e nts, f i ve f rom e a c h  g roup r e qu i red 
a dd i t i o n a l f e nta n y l  bolu s e s  to obta i n  adequate ana l ge s i a . 
Fentany l Us age and P l a sma L e ve l s  
An i n dep e n d e nt s amp l e s t-te s t  w a s  u s e d  to comp a r e  th e tota l 
amount o f  f enta n y l  u s e d, w i th and w i thout bo l u s e s . T h e  me a n  tota l 
vo l ume o f  f e nta n y l  u s e d  a fte r 2 4  h ou r s  wa s 10 6 mL f o r  th e PCAl g roup 
a n d  84 mL f o r  th e PCAE g r o up . T h i s  app r o a c h e d  s i gn i f i c a n c e  ( E  
0 . 0 6 54 ) . T h e  me a n  tota l vo l um e  o f  f e nta n y l  u s e d  i nc l ud i n g  bo l u s e s  w a s  
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110 mL f o r  the PCAr g roup and 88 mL f o r  the PC� g ro up . T h e  E-va l ue wa s 
s i gn i f i c ant a t  0 . 0 5 0 . 
P l a sma f en ta n y l  l eve l s  we r e  a s s e s s ed u s i n g  a n  i ndep e ndent s amp l e s  
t-te s t  f o r  ten o f  the 1 6  p at i ents ( s e e  F i gu r e  2 ) . T h e r e  wa s no 
s i gn i f i c a nt d i f f e r e n c e  in p l a sma f enta n y l  l eve l s, but s i gn i f i c a n c e  wa s 
app r o a c hed a t  2 4  hour s ( 2  = 0 . 0 7 29 ) . T h e  p l a s ma f enta n y l  l eve l s  o f  the 
PCAt g ro up we r e  a l wa y s  l ow e r  tha n  the PCAr g r o up . 
F i gu r e  2 
Me a n  P l a sma Fe ntanyl L e ve l s  
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S i de E f f e cts a nd P at i e nt S at i s f acti o n  
Data o n  s i de e f f e cts a n d  p at i e nt s ati s f a cti o n  w i th the i r  a s s i gned 
a n a l ge s i a  w e r e  co l l e cted o n  the 1 6  pati e nts who comp l eted the s tudy 
( e i ght f rom e a c h  g r o up ) . S edat i o n  s c o r e s  we re eva l u ated u s i ng a 
r ep e ated mea s u r e s  t-test a nd r e ve a l ed no s i g n i f i c ant d i f f e r e n c e  between 
the two g r oup s .  A Fi she r's e x a ct te s t  w a s  u s e d  to comp a r e  the 
i nc i de n c e  o f  n a u s e a  and p r u r i t i s. In the PeAr g r o up , o ne pati ent 
e x p e r i e n c e d  p r u r i t i s a nd no one repo rted n a u s e a . Fou r  pati ents i n  the 
P CA� g roup r e p o rted p r u r i t i s  and one pati e nt was naus e ated . Th e r e  wa s 
n o  s i gn i f i c ant d i f f e r ence betwe en th e g r o up s . When a s k e d  about the i r  
s at i s f a c t i o n  w i th the f o r m  o f  ana l ge s i a  u s e d ,  a l l  repo rted e i the r  
e x c e l l e nt o r  good . Fo u r  peop l e  f rom the PCAr g roup and s i x f r om th e 
PCAE g r oup r e p o rted s ati s f a cti o n  a s  e x c e l l e nt . Us i n g  the F i s h e r's e x a c t  
te s t ,  the r e  w a s  no s i gn i f i c ant d i f f e r e n c e  i n  pati ent r e s p o n s e  ( 2  
0 . 6084 ) . 
C h ap t e r  F i ve 
D i s cu s s i on 
T h e  p u r p o s e  o f  t h i s  s tudy w a s  t o  de t e rm i ne i f  f e n t a n y l  PCAE 
p ro v i d e d  a n a l g e s i a  l oca l l y, s y s t emi c a l l y, o r  i n  a comb i n ed mann e r  a f t e r  
e p i dur a l  C P  f o r  ce s a r e a n  s ect i o n. A comp a r i s o n  was made t o  p a t i en t s  
r e c e i v i n g  PCAr a n a l ge s i a . The h ypo t he s i s  s t a t e d  t h a t t h e r e  i s  no 
d i f f e r ence i n  a n a l ge s i a  b e t w e e n  f e n t a n y l  PC� and PCAr a f t e r  ce s a r e a n  
s ec t i o n  unde r ep i dur a l  a n e s t he s i a  w i t h  C P o 
C o nc l u s i o n s  
T h o u g h  t h e  demo g r a ph i c  va r i ab l e s  we r e  s im i l a r  be tween t he two 
g r o u p s ,  t o t a l s u r g i ca l  t ime was an ave r a ge o f  2 0  mi nu t e s  l o ng e r  f o r  t h e  
P CAr g ro u p . VAS p a i n  s co r e s  we r e  a l s o gene r a l l y  h i gh e r  f o r  t h e  PCA[ 
g r o up, t h o u g h  n o t  s i gn i f i ca n t l y  unt i l  24 hou r s . T h e r e  may have b e e n  a 
r e l a t i o n s h i p  b e t w e e n  t h e  l o n g e r  s u r g i c a l  t i me and t h e  gene r a l l y  h i gh e r  
p a i n  s co r e s . 
Though t h e  PCA[ g roup had gene r a l l y  h i gh e r  p a i n  s c o r e s  t h a n  t h e  
P CAE g r o up, t h e  s c o r e s  o f  bo t h  g r oup s w e r e  f a i r l y  l ow . T h e r e  wa s no 
d i f f e r e nce in p a t i e n t  s a t i s f a c t i o n  w i t h  the i r  a s s i gned fo rm o f  
a na l ge s i a. T h u s ,  b o t h  me t hods we re e f f ect ive i n  p r ovi d i ng ade qua t e  
p o s t o p e r a t i ve. a na l ge s i a . 
T h e  t o t a l  amo u n t  o f  f e n t a n y l  u s e d  i n  t h e  24 h o u r  s t udy p e r i od, 
i nc l u d i n g  bo l u s e s , w a s  s i g n i f i ca n t l y  l e s s  i n  t h e  PCAE g roup . The VAS 
p a i n  s co r e s  we r e  a l s o  l ow e r  f o r  t h i s g r o up, e x c e p t  a t  two hour s when 
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t h e  PCAr s co r e s  w e r e  l ow e r .  Aga i n ,  th e s c o r e s  we r e  s i gn i f i c a nt l y l ow e r  
f o r  t h e  PCAt g r oup a t  24 h o u r s . T h e s e  two t r e n d s , a l e s s e r  vo l ume o f  
f e nta n y l  u s e d  w i th g e ne r a l l y  l owe r p a i n  s c o r e s , s uppo rted th e th e o r y  
that f e nt a n yl PCAE p rovi ded l o c a l l y  me d i ated a n a l g e s i a  a t  th e s p i na l  
c o r d . 
P l a sma f enta n y l  l eve l s  w e r e  not s i gn i f i c a nt l y d i f f e r ent b etwe e n  
t h e  two g r o u p s .  Howeve r ,  the PCAt g r o up a l wa y s  h a d  l owe r l eve l s  th a n  
t h e  PCAr g r o up , app ro a c h i n g  s i gn i f i c a n c e  a t  24 h o u r s . T h i s  f i nd i n g  
s ug g e s t e d  tha t  f e nta n y l  P CAt w a s  s ystemi c a l l y  a b s o r b e d  b y  the ep i du r a l  
ve i n s  to s ome e xtent a n d  p ro v i d e d  s ystemi c a l l y m e d i ated a n a l ge s i a. It 
w a s  i nte r e s t i n g  to note that the p l a sm a  fenta n y l  l eve l s  p e a k ed i n  th e 
P CAE g roup at f o u r  ho u r s  and w e r e  at the i r  l ow e s t  a t  24 h o u r s . A 
p o s s i b l e  exp l a n at i o n  f o r  th i s  o b s e rvat i o n  w a s  that a fte r s ys tem i c  
a b s o r pt i o n  i nto the g e n e r a l  c i r c u l at i o n ,  f enta n y l  wa s e ithe r  
metabo l i z e d  o r  r e d i s t r i buted b a c k  i nto the C S F .  
C o mp a r i s o n  to Oth e r  S tud i e s  
G r ant e t  a l . ( 1 992 ) comp a r e d  p a i n  s c o r e s  a n d  tota l f e nta n y l  u s a g e  
I n  tho r a cotomy p at i ents r e c e l v l n g  e ithe r a n  ep i du r a l  o r  IV f e nta n y l  
b o l u s  a n d  PCA i n f u s i o n ,  i n it i ated b e f o r e  c h e s t  c l o s u r e. T h e y  r e po r t e d 
s i gn i f i c a nt l y h i gh e r  f enta n y l  u s a g e  a n d  VAS p a i n  s c o r e s  a t  s i x and 14 
h ou r s  p o s to pe r at i ve l y  i n  the IV g r o up . T h e y  s u g g e sted th a t  ep i du r a l  
f e nta n y l  h a d  a d i r e ct a n a l ge s i c  e f f e ct o n  the s p i n a l  co r d. T he i r  
r e s u l ts we r e  s im i l a r  to tho s e  f o und i n  th i s  s tud y ,  tho u g h  th e p ati e nt 
p op u l at i o n s  a n d  the a n e s theti c  te chn i qu e s  u s ed we r e  d i f f e r e nt . 
C omp a r i ng f e nta n y l  admi n i s te r e d  e ithe r I V  o r  v i a  tho r a c i c  
e p i du r a l  i n  p o s to p e r at i ve uppe r abdom i n a l  s u r g e r y  p at i e nt s , We l c h e w  a n d  
B r e e n  ( 1991 ) a l s o r epo rted s i gn i f i c a nt l y  l owe r p a i n  s c o r e s  and l e s s  
f enta n y l  u s a g e  i n  the ep i du r a l  g r o up. T h e y  con c l uded that ep i du r a l  
f e nta n y l  p ro v i de s  l o c a l l y  medi ated ana l ge s i a. Aga i n ,  tho ugh p a t i e nt 
p o p u l at i o n s  a n d  ane s theti c techn i qu e s  di f fe r ,  the data r e s u l ts a n d  
c o n c l u s i on s  we r e  s im i l a r. 
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Lome s s y  e t  a l . ( 1984 ) found s im i l a r  r e s u lts wh en the y  comp a r e d  1M 
a nd ep i du r a l  f e nta n y l  a fte r a po stope r a t i ve bo l u s. They f o und l owe r 
p a i n  s c o r e s  a fte r the ep i du r a l  i nject i o n  and g r e ate r p l a sma f e nta n y l  
l e ve l s  a fte r t h e  1 M  i n j e ct i o n ,  s ug g e s t i n g  a sp i n a l  s ite o f  a ct i o n . 
Howeve r ,  the y  f a i l e d to r ep o rt the s i g n i f i c ance o f  the p l a sma f enta n y l  
l ev e l s .  
Lop e r  e t  a l . ( 1990 ) f ound no d i f f e r e nce i n  p l a sma f enta n y l  l e ve l s  
a n d  p a i n  s c o r e s  b etwe en I V  and e p i du r a l  gro up s g i ve n  a f e ntan y l  bo l u s  
a n d  peA i n fu s i on po stope r at i ve l y. The on l y  p l a sma f e nta n y l  l e ve l d r awn 
w a s  a t  18 ho u r s. The s e  r e s u l ts we r e  s i mi l a r  to th i s  s tu d y  w i th r e s p e ct 
to p l a sma f e nta n y l  l e ve l s ,  but not p a i n  s c o r e s . One exp l a n at i o n  f o r  
the d i f f e r e n c e  i n  p a i n  s c o r e s  ma y b e  that the y  s tud i e d  pati ents 
unde r go i n g  k n e e  s u r ge r y ,  a d i f f e r e nt popu l at i o n  th an the one c u r r e ntl y 
unde r s tudy. E l l i s  et a l . ( 199 0 ) a l s o repo rted no d i f f e r e n c e  i n  pa i n  
s c o r e s  a fte r s tudy i ng I V  o r  e p i du r a l  f e nta n y l  i n f u s i on s  i n  
p o s to p e r at i v e  c e s a r e a n  s e ct i o n  pat i e nts. The y co l l e cted p l a sma 
f e ntan y l  l e ve l s  and found a s i g n i f i c a nt l y h i gh e r  l e ve l in the I V  g r o up 
a t  12 h o u r s ,  but not 24 ho u r s , the o n l y two l e ve l s  drawn. T h e y  
r epo rted no d i f f e r en c e  i n  tota l f e nta n y l  u s age. Howeve r ,  th r e e  
p a t i e nts f r om the I V  g r o up we r e  dropped f r om the s tudy due to 
i nade quate p a i n  r e l i e f  at max imum peA i n fus i o n  r ate s . T h e  ab s e n c e  o f  
th i s  data c o u l d  have s i gn i f i c antl y a f f e cted the study r e s u lts a n d  
c o n c l u s i o n s .  Thus , p a s t  s tud i e s  have p r o v i ded e v i de n c e  t h a t  ep i du r a l 
f e nta n y l  med i a t e s  a na l ge s i a  both l o c a l l y  and s ys temi c a l l y. 
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L im i tat i on s  
Th i s  s tu d y  w a s  s i gn i f i c a nt l y l i m i ted by the sma l l  s amp l e  s i z e  (N 
= 21 ) a nd th e amount o f  m i s s i n g  data . S i nce f i ve pat i e nts r e qu i r ed 
c o nve r s i on to a nothe r f o rm o f  a n a l ge s i a, data ( othe r  th a n  demo g r aph i c ) 
w e r e  o n l y  ava i l ab l e  o n  1 6  pati e nts . I n  add i t i on, a comp l ete s et o f  
p l a sma f e nta n y l  s amp l e s  we r e  ava i l ab l e  on o n l y  10 pati e nts ( fo u r  f rom 
the PCAr g r o up and s i x  f rom th e PCAE g r oup ) b e c a u s e  o f  m i s s i n g  s amp l e s . 
S i nc e  the i n i t i a l  s amp l e  s i z e w a s  sma l l  to b e g i n  w ith, the l a c k  o f  th i s  
data c o u l d  s e r i o u s l y  c omp r omi s e  the r e s u l ts . A sma l l  s amp l e  s i z e tends 
to p ro d u c e  a l e s s  a c c u r ate a s s e s sment o f  the g e ne r a l  popu l at i o n  tha n  a 
l a r g e  s amp l e . W i th a l a r g e  s amp l e, s amp l i n g  e r ro r  and th e l i k e l i hood 
o f  g e tt i n g  a dev i ant s amp l e  de c r e a s e s . 
A l im i ta t i o n  a l s o e x i sted i n  th e pati ent popu l at i o n  cho s e n  f o r  
th i s  s tudy . On l y  n o n - l ab o r i ng p a rtu r i ents s che du l ed f o r  e l ective 
c e s a r e a n  s e c t i o n  we r e  a l l owed to p a rti c i p ate . The s tudy to o k  p l a ce at 
a l a r g e, u rb a n  u n i ve r s i t y  ho s p i ta l  and was l im i ted to pati ents 
r e c e i v i n g me d i c a l c a r e  a t  th i s  f a c i l i ty . T h e r e fo re, s tudy r e s u l ts c a n  
o n l y  b e  g e n e r a l i z e d  t o  the s e  p a r t i c u l a r  popu l at i o n s . 
I n h e r e nt l im i ta t i o n s  e x i s t i n  the n atu r e  o f  the data co l l e cted 
and the data c o l l e cto r s . P a i n  i s  a s ubjective entity and i s  
e x p e r i e n c e d d i f f e r e nt l y f rom p e r s o n  to p e r s on . The peop l e  who 
c o l l e ct e d  the d ata a r e  s ubje ct to the i r  own i nte r p r etat i o n s  and b i a s e s . 
B i a s  w a s  m i n i m i z e d  b y  s eve r a l  methods . Fi r s t, pat i e nts we re r a ndom l y 
a s s i gn e d  to a t r e a tment g roup . Data co l l e c t i o n  spe c i f i c  to a n e s the s i a  
p r a ct i c e ,  s u c h  a s  a s s e s s i ng s e n s o r y  l eve l s, admi n i ste r i n g  f e nta n y l  
b o l u s e s , a n d  obta i n i ng p l a sma f e nta n y l  l eve l s  we re done b y  tr a i n ed 
a n e s th e s i a  p r o v i de r s . D ata s u c h  a s  a s s e s s i n g  p a i n  b y  VAS s c a l e, 
s e dat i on, a n d  i n c i de n c e  o f  s i de e f f e cts was co l l e cte d b y  s p e c i a l i z ed 
n u r s e s  who a r e  know l ed g e a b l e  and f am i l i a r w i th data co l l e c t i o n  methods . 
Recomme ndati o n s  f o r  Futu r e  S tudy 
T h e  r e s u l ts f o r  th i s  s tu d y  a r e p romi s i n g, but a l a r g e r  s amp l e  
s i z e i s  n e e d e d  to con f i rm and c l a r i f y the r e s u l ts . T h i s  s tudy co u l d  b e  
b r o ad e n e d  t o  i nc l ude p a rtu r i e nts unde r go i ng n o n - e l ect ive ce s a r e a n  
s ecti o n, wh i ch i s  wh e n  C P  i s  mo s t  l i k e l y  to be u s e d . S tu d i e s  
co l l ect i ng both p l a sma a n d  C S F  f e ntan y l  l eve l s  a fte r e i th e r  IV o r  
ep i du r a l  f e nta n y l  wo u l d  p robab l y  p r ov i de the mo s t  accu r ate data i n  
dete rm i n i ng the s i te o f  a ct i o n  o f  ep i du r a l  f enta n y l .  Howeve r, i t  m a y  
n o t  b e  eth i ca l l y  approp r i a te t o  p ut a p at i e nt a t  r i s k  i n  co l l e ct i n g  
mu l ti p l e  C S F s amp l e s . 
S umma ry 
In conc l u s i on, both PC� a n d  PCAr p ro v i d e d  e f f ecti ve 
p o s top e r at i ve a na l g e s i a  a fte r e l ect i ve ce s a r e an s ecti o n  unde r e p i du r a l  
ch l o r o p roca i n e  a n e s th e s i a . VAS p a i n  s co r e s  w e r e  g e ne r a l l y  l owe r i n  th e 
P CAt g roup a n d  w e r e  s i gn i f i ca nt l y l owe r at 24 ho u r s . Howeve r, VAS p a i n  
s co r e s  o f  both g r o u p s  we r e  l ow and p at i ent s ati s f acti o n  w a s  e qu i v a l e nt, 
s u gge s t i n g  both methods p r o v i de adequ ate p o s top e r ative a n a l g e s i a . T h e  
tota l vo l ume o f  f e nta n y l  u s ed, i nc l ud i ng bo l u s e s ,  wa s s i gn i f i ca nt l y  
l ow e r  i n  the PCAt g roup . T h i s , comb i n e d  w i th the l ow VAS p a i n  s co r e s , 
s ug g e sted th a t  f e nta n y l  PCAE p r o v i ded l oca l l y  m e d i ated a n a l ge s i a . 
P l a sma f enta n y l  l eve l s  we r e  not s i g n i f i ca nt l y d i f f e r e nt, s ug g e s t i ng th a t  
s y s tem i c  a n a l g e s i a  p robab l y  a l s o occu r r e d  w i th PCAt . T h e r e  w a s  no 
d i f f e r e nce i n  the i nc i de nce o f  s e dat i o n, p r u r i t i s, o r  n a u s e a  a n d  
vom i t i n g . 
L i st o f  Re f e r e nce s 
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App e nd i x  
D a t a  S h e e t : E p i du r a l  ve r s u s  I V  Fe n t a nyl PCA f o r  Po s t c e s a r e an An a l g e s i a  
A f t e r  U s e  o f  C h l o r op r o c a i n e 
P a t i e n t  Name S t udy No . 
---------------------------------
----------
M e d i c a l R e c o r d  Numb e r  D a t e  
----------------------------
----------------------
Age 
-----
R a c e  
------------
H e i gh t  ______ _ W e i gh t  __________ _ 
G r a v i d i t y  P a r i t y  W e e k s  G e s t a t i o n 
--------- -------------
-------
C - s e c t i o n : ( c i r c l e )  r e p e a t  p r ima r y  
R e a s o n  f o r  C - s e c t i o n : 
---------------------------------------------------------
S u r g e r y  S t a r t  t ime 
-----
S u r g e r y  End t ime _____ __ 
T o t a l  S u r g e r y  t i me 
-----
Vo l ume o f  C h l o rop r o c a i n e t o  e s t ab l i s h b l o c k : 
__
__
__
____
__
__________________ __ 
T o t  a 1 Vo 1 ume 0 f Ch 1 0 ro p r o  c a in e U s e  d : __
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
 _ 
M a x i mum S e n s o r y  L e ve l : L :  
------------
R :  
-------
Add i t i o n a l D r u g s  U s ed Du r i n g  C - s e c t i o n ( l i s t  name and dos e )  
> 5 0  m g  Ke t am i ne U s e d : ( c i r c l e ) y e s  no 
Qu a l i t y  o f  An e s t he s i a  f o r  S u r g e r y  ( pe r  p a t i en t ) : 
e x c e l l e n t  
Fe n t a n y l  PCA : 
g o o d  
( c i r c l e )  
T i me PCA S t a r t e d : 
f a i r  p o o r  
e p i d u r a l  
--------------
I V  
( c i r c l e ) 
R ep e a t  bo l u s o f  Fen t a n y l  ( 1 . 0  mcg/ k g ) r e qu i r ed f o r  i n i t i a l  ana l g e s i a : 
( c i r c l e )  y e s  no 
39 
40 
Sensory Levels : (beginning of PCA initiation until < T 1 2 ) 
Time R L Time R L 
0 m i n  7 5  m i n  
1 5  m i n  9 0  m i n  
3 0  m l n  1 0 5  m i n  
4 5  mi n 1 2 0  m i n  
6 0  m i n  
VAS Pain Scores : (beginning at PCA initiation ) 
Time S co r e  Time S c o r e  T i me S c o r e  
0 m i n  7 5  m i n  6 h r  
1 5  m i n  9 0  m i n  1 2  h r  
3 0  ml n 1 0 5  m i n  1 8  h r  
4 5  m i n  1 2 0  m i n  2 4  h r  
6 0  m i n  4 h r  
Sedation Score (beginning at PCA initiation ) 
T ime S c o r e  T i me S c o r e  T i me S c o r e  
o h r  4 h r  1 8  h r  
1 h r  6 h r  24 h r  
2 h r  1 2  h r  
D i d  pati ent r e qu i r e bo l u s  du r i n g  24 h r  p e r i od ?  ( c i r c l e ) y e s  no 
If yes, i n c l ude do s e  and t i me : 
__
____________
______________________
____
__
__
__ ___ 
D i d  p at i ent r e qu i r e c o nve r s i o n  to a lt e r n a t i ve mode o f  a n a l g e s i a ?  
( c i r c l e ) ye s n o  
I f  y e s ,  t i me c onve rted and mode o f  a lte r n ate a n a l ge s i a : 
-------------------
I f  r e qu i red conve r s i o n, w a s  e v i dence o f  d i s l odged ep i du r a l  o r  I V ?  
( c i r c l e )  y e s  n o  
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PCA Usage 
T i me At temp t s / Do s e s  T ime At t emp t s / Do s e s  T i me At t emp t s / Do s e s  
1 h r  9 h r  1 7  h r  
2 h r  1 0  h r  1 8  h r  
3 h r  1 1  h r  1 9  h r  
4 h r  1 2  h r  2 0  h r  
5 h r  1 3  h r  2 1  h r  
6 h r  1 4  h r  2 2  h r  
7 h r  1 5  h r  2 3  h r  
8 h r  1 6  h r  2 4  h r  
T o t a l  Vo l ume peA U s e d  a t  2 4  hou r s : 
P l a sma Fe n t a n y l  Leve l s  D r awn ( p l e a s e  r e c o rd t i me ) 
1 h r  4 h r  2 4  h r  
Side Effects : 
P r u r i t i s : ( c i r c l e ) y e s  n o  
R e c o rd a n y  R x  r e qu i red f o r  p r u r i t i s  and t ime o f  adm i n i s t r a t i o n : 
N a u s e a  o r  Vomi t i ng : ( c i r c l e )  ye s no 
R e c o rd any Rx r e qu i red f o r  nau s e a  and t i me o f  a dm i n i s t r a t i o n : 
R e s p . R a t e  < 1 0 :  ( c i r c l e )  ye s no 
Na r c a n  adm i n i s t e r ed : ( c i r c l e ) y e s  n o  
I f  ye s ,  do s e  and t i me : 
_
_
__
__
_
_ 
_ 
P a t i e n t  s a t i s f a c t i o n w i t h  ana l g e s i a : ( c i r c l e )  
e x c e l l e n t  good f a i r  p o o r  
Wou l d  pa t i e n t  have t h i s  t yp e  o f  ana l g e s i a  a ga i n : ( c i r c l e )  ye s no 
V i t a  
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